“This ‘000 ‘oh Clearing hydraulic ores at die cost problems ¢ on the more than 150 
the Oliver Corporation in Battle Creek, 7 ‘parts made on this press. Automatic 
~ Michigan, has a rubber pad in the ram feeding tables expedite loading and unload- 
which replaces one-half of the die sections ing. If you'd like to put the squeeze on 
“normally needed. Squeezing finished parts —_—srrising manufacturing costs, get in ‘touch 
to shape in this manner has solved the Mearing Machine Corporation. 


CLEARING MACHINE CORPORATION * 6496 West 65th Street - Chicago 38, Illinois * Hamilton Division, Hamilton, Ohio 


THE WAY TO EFFICIENT MASS PRODUCTION = 


This one looked great...on paper 


Fe all its nine wings and eight engines, the glad to show you how the latest developments in 
25-ton “Epocha,” built over 30 years ago by the automation, way-type and transfer Bore-Matics, 
Caproni Brothers, never got off the water. It might new grinding methods and interchangeable tooling 
have —but it was destroyed by fire before the first can be applied to advantage on your production line. 
Suc failure never Competition is wonderful if you’re ahead of it. 

multiple wang types, “4 Our business is to help keep you there. That’s why * 
eal are memories elt lar It Pays ro Come to HEALp. { 
behind in the competitive struggle for existence. } : 

Competition is a mighty strong force today. Be- ?* ‘ 


cause of it, manufacturers everywhere are seeking 
new ways of improving product quality and cutting 

manufacturing cost. That’s where we come in. For 
precision finishing on Heald machines can often 
make substantial savings in production time — help 
build a better, longer-lasting product, too. 


Your Heald precision finishing specialist will be 


& 
HEALD Bore-Matics 


Internal and Rotary Surface 
Grinding Machines 


tHe HEALD macuine company 


WORCESTER 6, MASSACHUSETTS 


Offices in Chicago * Cleveland * Dayton 
Detroit * Indianapolis * New York 
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A LANDIS 3%” Threading Machine has 
increased the output of threaded automobile seat 
lock rods by 25%. 

#10 24-pitch UN threads are cut 134” long 
on 54” galvanized wire rods. Production now 
averages about 500 pieces per hour, with 4,500 
pieces threaded between grinds of the chasers. 
With excellent production between chaser 
grinds, low tool cost and minimum downtime 
are assured through the use of long-life LANDIS 
Tangential Chasers which can be reground for 
80% of their original length. 

These savings are being realized at Mid- 
West Wire Products in Detroit, Michigan. Best 
previous threading methods never produced 
more than 400 pieces per hour, and completed 
only 2,500 pieces before requiring the chasers to 
be reground. 


LANDIS. 


COMPANY 


WAYNESBORO 
PENWNA,, U.S.A. 


For more information on products advertised, use Inquiry Card, page 265 


The 3%” Machine is a small high-speed 
machine for threading small parts (%,” to ™%” 
in diameter) to precision tolerances. This ma- 
chine has been designed so that it can be oper- 
ated with only one hand, freeing the other hand 
for loading and unloading the workpiece. The 
opening and closing of the grips is automatically 
controlled by the carriage operating lever, and 
the die head automatically opens on completion 
of the thread and closes during the carriage 
return. 


Analyze the threading operations in your 
plant today for the possibility of a similar 
production saving. Then send us the specifi- 
cations of the workpiece involved, and ask for 
Bulletin H-91 for more detailed information 
about the LANDIS 3%” High Speed Threading 
Machine. 
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‘demands high-speed gear cutting 


RODUCTION schedules at Revere focus and shutter parts are turned out. 


Camera’s big Chicago plant are under One, in slightly magnified scale, is pic- 


j pressure. 3-D slides and the REVERE tured and detailed below. Cutting is a 
STEREO camera are currently in excep- typical Fellows high-speed operation. 
tional demand. 


Revere rightly expects top quality per- 

So much so that over 30% of the output formance from its Gear Shapers—and gets 
of their battery of Fellows Fine-Pitch it. So will any precision shop which pins 
Gear Shapers is at present concentrated its faith to the Fellows Method. Capaci- 
on stereo camera parts. Various film feed, ties of the several types of Gear Shapers 
range from 1% inch to 120 inches. A Fel- 
lows Sales Engineer can give you cost and 
performance data on the type best suited 
to your job. Write, wire or phone the 


nearest office. 


Fellows 3” Fine-Piteh Gear Shaper 
cutting stop gear for Revere Model 33 
Stereo in 35 seconds ‘floor to floor’. 


GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 


Branch Offices: 319 Fisher Building, Detroit 2, Michigan + 5885 West North Avenue, 
Chicago 39, Illinois + 2206 Empire State Building, New York 1, N. Y. 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY July 1954 5 
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Actual cutting time, 20 Seconds \ 3 
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«Floor to time 35 sec. 5 if 
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Twist milling operations ere 
and at few cost on this Cincinnatl Special Me, 4-60 
Hydromatic Milling Meckine, Teble feed rotes up 
te 162 in./min.; 300 in./min. teble rapid weverse; 
60” table tweverse; spindle head water sevied; 
ypoods 3400 anc 7°00 rpm, Longer madsines 
up to (68” table troverse. 


MACHINES + CUTTER SHARPENING MACHINES » BROACRING 
COWES METAL FORMING MACRINES FLAME HARDENING MACRINES 


UPTICAL PROJECTION PROFILE GRINDERS CUTTING FLUID 


6—MACHINERY, July, 1954 


‘ 
4 
i ; 
; 
| 


This view shows the 

hydraulic trecing 
unis which control 
vertical and an- 
gular “feed” of the 

spindle carrier to 

produce @ twist 
milling operation. 


Swivel mounting of 
the spindie corrier, 
_ with its integral 
‘for and hose con-— 
nections for water 
cooling, cre evident 
in this iMvsiration. 


A manufacturer of aluminum airframe sections wanted 

a low-cost way to machine a profile with a twist on 

one edge of the part. Cincinnati Milling was asked to find 
a solution to the problem, and quickly saw a way 

to do the job. Cincinnati's engineers recommended a 
production type milling machine incorporating several 
units from standard machine tools, including automatic 
hydraulic tracing control for two feeding motions... . 
vertical and angular. The idea was immediately 
accepted. Two close-up illustrations of the rear of the 
machine show the principle of operation. As the table——___. 
traverses, tracing elements “A”, and operate 
simultaneously to automatically control the angular and 
vertical displacements of the spindle carrier unit, 

and produce the required profile with a twist on the 
upper edge of the part. 4 Automatic hydraulic tracing 
control is a familiar cost-reducing technique to 
Cincinnati Milling engineers. They have applied it to 
Cincinnati Milling Machines in many ways to solve 
difficult machining operations. These men will be happy 
to work with you in designing and building 

machine tool equipment as a complete production 
package. May we hear from you? 


Special Machine Tool Division 
THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI 9, OHIO 
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. ONLY the New 


VAN NORMAN Ram Type Millers 


give you the exclusive advantages of the 


ADJUSTABLE CUTTERHEAD 


No. 24-L ... One of the 10 new 


Van Norman Ram Type Millers. Table Size: 45” x 102”. 
Ram Travel: 29”. Cutterhead Motor: 3 HP. 


Feeds: 5” to 36” IPM. Speeds: 50 to 1400 RPM. 


VAN NORMAN 


Manufactures Ram and Column Type Milling Machines . . . Cylindrical Grinders . . . Centerless 
Grinders ... Spline and Gear Grinders . . . Oscillating Radius Grinders . .. Special Production Grinders 
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A typical horizontal milling on 
the new Van Norman Ram Type Miller. 
Every one of the 10 new Van Norman Ram Type Millers 
give you the operating advantages of extra ‘‘Flex-Ability” 
and ‘‘Cut-Ability” that cut toolroom and 
production milling costs. 


The exclusive adjustable cutterhead, mounted on the 
heavy-duty movable ram, provides maximum ''F/ex- Ability” 
... enables you to perform horizontal, angular and fe 
vertical milling with ove miller... increase the work 


range that can be handled .. . reduce tooling costs. work piece. Note work piece remains in the same 
set-up. Angular range of cutterhead 0°-90°. 


Extra ‘‘Cut-Ability”’ is assured through the new heavier 
columns and bases, larger knee, table and saddle assem- 
blies, extra-heavy gears and spindle motors up to 10 HP. 


Production, toolroom, laboratory or job shop 
... you simply can’t beat these Van Norman Ram Type 
Millers for simplified set-ups, tooling and maximum output. 


Write, wire or phone for complete details 


With the cutterhead locked in vertical position a slot : 
is milled in the work piece. Note the set-up has not 
been changed. 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY July 1954—9 
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Here is another example of a modern Landis precision 


grinder specially engineered to provide maximum 


output. This new 30” x 48” type CHW grinder 


has been equipped with dual work heads so the 


operator may load and unload workpieces on one 


head, while the other head is in grinding position. 


job data 
OPERATION 
DIAMETER OF 
WORK PIECE 
STOCK REMOVAL 


FLOOR-TO- 
FLOOR TIME 


Finish grinding Jet Compressor 
Blade Tips after assembly 


30’ 


.090" to .110" on diameter 


10 minutes 


precision grinders 


GRINDING ON LEFT-HAND WORK HEAD while operator loads or 
unloads workpiece on right-hand head. 


am 


| 


with Same Manpower 


Official U. S. 
Air Force Photo 


DRESSING BETWEEN GRINDS After grinding,wheel is dressed during GRINDING ON RIGHT-HAND HEAD Operator continues cycle by 
slowdown of carriage while traversing to new grinding position. preparing workpiece for left-hand head. 


LANDIS TOOL COMPANY Z WAYNESBORO, PENNA., U. S. A. 


pu 
with new LANDIS dual work head type CHW grinders 
4 
¥ 
pe 
147 


Left to Right: U. S, Automatie Stock Reel Model AR-1 ar- 
ranged for unwinding; U. S. Stock Oiler and Wiper; U. 
Plain Stock Straightener Model SS-O; U. S. Slide Feed Model 
SF-1; and another U. 8S. Automatic Stock Reel set up for re- 
winding scrap stock. All of these units are completely de- 
scribed in Bulletin 80-M. 


below shows how, in 
the U. 8. Slide Feed, adjustments 
for feed length are contrailed be- 
tween positive stops. feature 
assures controlled securney of feed 
Jength-—an ecspesially important 
factor in progressive die operations. 


{ 
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You can vse U. S. Automatic Press Room Equip- 
ment to get all the advantages of automation at 
low cost. Illustrated is a typical set-up which con- 
verts a conventional punch press into an auto- 


matic machine by using two U, §. Automatic Stock Reels (one for un- 


winding the stock and one for rewinding it), a U. S. Siock Oiler and 
Wiper, a U.S. Plain Stock Straightener, and a U. S. Slide Feed. 


A set-up like this gives you the double advantage of inereased produc- 


_ tion and reduced labor costs, plus the added feature of flexibility. Within 


their capacity, all of the units shown can be easily adapted to handle 
materials varying in width, thickness and length of feed. Furthermore, 
U. S. Slide Feeds are designed so that the length of feed is controlled be- 
tween positive stops, as shown in the drawing on the opposite page, pro- 
viding consistent accuracy that is especiaily valuable in progressive die 
operations. 


If yon want to reduce costs and speed output in your press operations we 
suggest that you invvetigate the many advzntages of U. 3. Automatic Press 
Room Equipment. Bulletin 80-M gives essential facts about the complete 
line. Send for your copy. 


ey 
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Grinding Short Parts With Large Diameters, like this compressor wheel, is a 
much faster and easier job on the Norton 42” Hi-Swing Semiautomatic Chuck- 
ing Grinder. To the standard advantages of Norton semiautomatic design this 
machine adds many advanced features of its own for easier loading and unload- 
ing and faster, simplified operation. Results: less tiring work for your operators 
— a consistently higher production rate for you. 


4 
ae 


For “Hi-Swing” in the name of the Norton 42’’ Hi-Swing 
Semiautomatic Chucking Grinder you can substitute “high 
speed,” “high efficiency” or “high production” — and you'll 
be right every time! 

Designed especially for rapid, accurate grinding of large 
diameter, short parts — such as jet engine compressor wheels 
and many similar components — it is particularly suited for 
jobs where both external and internal grinding are required. 
It takes work held by chucks, face plates or special fixtures and 
permits several surfaces to be ground without disturbing the 
set-up. 

For easy operation 

@ Automatic or manual work rotation control by simple se- 
lector switch. 

@ Automatic or manual coolant flow control. 

@ Automatic feed cycle under one-lever control. 

@ Automatic wheel truing under push-button control. 

@ Excellent clearance conditions for loading and unloading. 

@ Maximum visibility of grinding action. 

@ All controls within easy reach of operator. 

@ Graduated wheel feed handwheel with “‘click-count” index. 

@ Power work head table traverse with automatic reverse by 
hydraulically operated rotating screw. 

The automatic functions of the Hi-Swing Grinder combine 
to assure you a pre-determined, consistent rate of output. Ad- 
vanced features like the wheel truing device greatly reduce the 
requirement of operating skill. And the careful consideration 
of the operator in the over-all design is still another factor that 
cuts down fatigue, saves time and enables continuous high 
production. 

In your own plant 
you'll find this pace-setting grinding machine a real profit- 
boosting production tool on many jobs that are now using up 
too much of your operators’ time — and your money. 

See your Norton Representative for further details on the 
42’’ Hi-Swing Semiautomatic Chucking Grinder. Or write for 
Catalog. And remember: only Norton offers you such long 
experience on grinding wheels and machines to help you pro- 
duce more at lower cost. Norton Company, Machine Division, 
Worcester 6, Mass. In Canada: J. H. Ryder Machinery Co., 
Ltd., Toronto 5. 


For more information on products advertised, use Inquiry Card, page 265 


Now you can 
large diameter, 


The Norton 42" Hi-Swing Semiautomatic Chucking Grinder 
features speed, adaptability and easy operation 


Designed For Easy Maintenance, the 42” Hi-Swing Grinder has 
all pumps, motors and filters mounted outside . . . pressure relief 
valves bor hydraulic and ways lubrication systems conveniently 
cman . . . ways lubricant flow control valves at end of base . . 

inged wheel guard cover eases change . . . ramped coolant tank 
pear speeds yall ... electrical controls in raised enclosure for 
stand-up inspection. 


To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS 
Qlaking better products... to make other products better 


District Sales Offices: 
Worcester * Hartford * New York * Cleveland * Chicago * Detroit 
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Two words that mean THE LAST WORD 
inthe design and manufacture oftaps: 


All Winter Taps—standard or special—are BALANCED ACTION 
TAPS. They give you size control and maximum tool life. 


CALL YOUR WINTER DISTRIBUTOR 
_ Your local Industrial Supply Distributor carries a complete stock of 
N WINTER Balanced Action Taps. 


WINTER BROTHERS COMPANY 
Rochester, Michigan, U.S.A. 
Distributors in principal cities. Branches in New York 
Detroit « Chicago Dallas « Son « Las Angeles 
Division of National Twist Drill & Tool Co. 


UNIFORM 
FLUTE CONTOURS 


“PRECISION CHIP 


DRIVER CONTOURS 


ACCURATE AND 
CONCENTRIC CHAMFERS 


www 


For sawing and slotting... use 
NATIONAL CUTTING EDGES 


Get the Saw with the bite that fits your job. You'll find it in the National 
line. All are designed to minimize fine chips and dust. No binding— 
no scoring. 


NATIONAL TWIST DRILL AND TOOL COMPANY 


Rochester, Michigan, U.S.A. Distributors in principal cities. Factory 
Branches: New York + Detroit « Chicago « Dallas » San Francisco » Los Angeles 


4 
CALL YOUR INDUSTRIAL 
SUPPLY DISTRIBUTOR 
for all your staple industrial 
needs, including NATIONAL 
Twist Drills, Reamers, Coun- 


terbores, Milling Cutters, End 
Mills, Hobs and Special Tools. 
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practical way out 
Kearney & Trecker’s 
ROGRAM 


to be sure you get the flexibility you need 
to meet changing competitive conditions 


omplete line of 
re/than 250 
standard knee ond 
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| allows you to rent new machine tools... 
. 
literally try them before you buy them... 


HERE’S WHAT THE OBSOLESCENCE PICTURE LOOKS 
a LIKE IN THE MOTOR VEHICLES AND PARTS INDUSTRY 


Here’s the picture in a typical Machines over Machi 
20 years old, 10-20 id, Mach 
~ basic industry — MOTOR should definitely tom then 
' * VEHICLES AND PARTS— be replaced be replaced 10 years old 


(see chart at right). Of the 
10921 standard knee type horizontal, vertical, 


1973 
bed and manufacturing type milling machines Sl automatic | 3118 
and precision boring machines in use today a BA -—~w 
— which could be replaced by Tool-Lease type 1755 facturing vertical 
equipment — 33% are 10-20 years old, 18% er my a type precision 
are more than 20 years old! 


HERE’S THE OVERALL PICTURE IN THE ABOVE AND 15 OTHER BASIC INDUSTRIES 
Of the 150,825 machine tools in these industries of the Ws 39% | 48% | | | 51% | 47 % | 


types covered by Tool-Lease — 18% are over 20 years Aircrof 
old and 38% are from 10-20 years old. A break-down 
- on any of these industries will be furnished upon spe- | § 39% } 42% | | § 54% | 30% | 
cific request. Electrical a Railroad equipment 
Agricultural equipment Special industry machinery Misc. machine El ond jobbing Fabricated metal products 
Const., mining and oil well equip. General industrial equipment Motor vehicles and parts Shipbuilding, ordnance and misc. 
Metalworking machinery Office and store machines Complete aircraft Precision mechanisms 


Figures for this presentation adapted from 1953 McGraw-Hill survey of metalworking industry. 


TOOL-LEASE — A COMMON-SENSE equipment. If you require special machinery or 
APPROACH TO PLANT MODERNIZATION heavy-duty CSM bed types, special agreements will 
Kearney & Trecker’s Tool-Lease Program offers op- be considered. 


erating management a way to stop the trend of rising 

costs, increasing competition and shrinking profit GET ALL THE FACTS NOW 

margins. With Tool-Lease, you can enjoy optimum For complete information on Tool-Lease . . . help in 
. flexibility to meet changing production requirements analyzing your milling and/or precision boring needs 

while avoiding the risk of high obsolescence. What’s — see your Kearney & Trecker representative or mail 

more, Tool-Lease provides a way to keep your plant coupon to Kearney & Trecker Corp., 6784 W. National 


modern without tying up working capital. Avenue, Milwaukee 14, Wisconsin. 


TOOL-LEASE OFFERS A CHOICE OF 

PLANS TO MEET INDIVIDUAL NEEDS 

Under Tool-Lease, you can rent any of the standard 
Kearney & Trecker knee or bed type milling ma- 
chines or precision boring machines. All are avail- 
able under three basic plans, with varying options 
to continue or terminate the lease or to purchase the 


NM! 


©1954 


art 


Kearney & Trecker Corporation 
6784 W. National Ave. 
Milwaukee 14, Wis. 


Please send me Bullztin TL-10A with 
details on the Tool-Lease Program or 
call Milwaukee, GReenfield 6-8300. 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY July 1954—19 


w 
| 
| 
- - 
TOO PEASE 
FARNEY &TRECKERY 
\ LS\ 
y/MAchine TOO 
EQ N T ® 
Rotary Head Milling Machines Autometric Precision Boring Machines a : 


G&L Series offers 


over the widest working 


Here, a heavy engine block receives a se- 
quence of machining operations. The table's 
center of gravity is exactly between the outer 
edge of the bedway and the saddle support 
runway when the table reaches extreme trav- 
el. Deflection is held toa negligible minimum. 


: 
, , 95 
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you greatest precision 


PROOF 


Extended saddle, saddle supports and auxiliary runways are 
available with Gal 30 Series Table Type Horizontal Boring, 
Drilling and Milling Machines. This exclusive method of sup- 
porting the table takes the risk out of precision-machining 
large workpieces requiring full range of the machine. 


Iclism between ratls, saddle supports, saddle 


A faully-supported, extended saddle ts ab 


solutely vital when a long table and high and table. 

columns are used to precision-machine a These are only a few of the many advan- 
sequence of different surfaces on a heavy tages you get with a modern G&L Horizontal 
workpiece, The G&L design incorporates an A selection of many other standard and op 
extended saddle that minimizes deflection tional features gives you the exact machine 
and is provided with full support even when you need —a machine that’s unsurpassed for 
the table is at its outermost travel limits accuracy, Capacity, simplitied operation and 

What's more, G&L has engineered a sys- years of outstanding performance 

tem of concentric leveling (see lower right) For complete details, see your G&L repre- 


which insures perfect alignment and paral- sentative or write for catalog No, 30 


Adjustable brackets with 


| 
hardened and precision ff 
j cd > 
Located one to each | 
support leg, they engage 
hardened and ground if nt 
steel rails, are protected } | 


by spring-loaded wiper 


G&I. 30 Series machines are available in two basic models On runway, large diameter adjusting screws are threaded 


— the 350-T (shown) with a 5” spindle and 25 hp, and through flange and drilled to receive foundation bolts 
the 340-T with a 4” spindle and 20 hp. Note how the Rails are sunk into foundation so tops are even with floor 
under-the-floor runways allow the operator to perform his level. Rails and machine are separately leveled and saddle 


job without having to climb over the machine. support brackets adjust independently 


Builders of the world’s finest heavy-duty ma- 
chine tools — Horizontal Boring, Drilling and 
Milling Machines — table, floor and planer 
types; Hypro Double Housing and Openside 
Planers; Planer Type Milling Machines and 
Vertical Boring Mills; and Davis Cutting Tools, 


GIDDINGS & LEWIS 
MACHINE TOOL CO. 


FOND DU LAC, WISCONSIN 


For more information on products advertised, use Inquiry Cord, page 265 M ACHINERY, July, 1954—21 
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dustry uses 


POSITIVE OPERATION OF DIFFERENTIAL 
SPEED EQUIPMENT. P.I.V. also provides pre- 
cise regulation of rotary motion. 


LINK-BELT’s P.L.V. provides 
positive, infinitely variable 
speed selection 


ALWAYS 
POSITIVE 


A FLEXIBILITY IN In addition, 
offers accurate control of processing speeds, 
ALWAYS 
STEPLESS 


\ ' 7 HEREVER speeds must be varied—instantly, ex- 

actly, positively—you'll find Link-Belt’s P.LV. 
at work. Here's a variable speed drive that operates 
independent of friction. Exclusive self-tooth-forming 
chain meshes with grooved wheels, transmits power 
with no wasteful slip. 

Without stopping the machine, you can select the é ‘ 3 
speed you need—from maximum to minimum set- 
tings. And at any speed, full-rated horsepower is STEPLESS CONTROL OF PRODUCTION LINES 
OR INDIVIDUAL MACHINES, either manually 

If there’s a process in your plant that requires or automatically, positively, dependably. 
precise speed selection, get all the facts about compact, 
all-metal P.LV. Write for Catalog 2274, or call your 
nearest Link-Belt office or distributor. — 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., 

Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales 

Offices, Stock Carrying wanes Branch Stores and Distributors in 

All Principal Cities. Export Ofhce: New York 7; Canada, Scarboro 

(Toronto 143); Australia, Marrickville, N.S.W.; South Africa, 
Springs. Representatives Throughout the World 


Fe VARIABLE SPEED Daive 
4 of 16 P.I.V. types, /, to 25 hp — ratios to 6:1 


= 


} 


Basic P.I.V. Like’ with single V. with single EXACT SYNCHRONIZATION OF ROTATING 
llothers, itisbuile reduction input or with single reduc- tion input and dou- 
horisoneal or output helical tion input and out- ble reduction out- PARTS AND MACHINES. P.I.V. is needed where 
vertical mounting. gears. put helical gears. put helical gears. automatic sequence control must be stepless. 
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WORK MACHINE— Gardner 125-26" Double Spin- 

DATA dle Grinder with rotary work carrying 
fixture. 

OPERATION—Grinding tree ends of jet 


turbine buckets. 


STOCK REMOVAL — Up to maximum 
stock per surface. 


TOLERANCE—.003” for uniformity and 
.0005" for squareness. 


Tree Ends Of Turbine 
Buckets Finished On 


Double Spindle Grinder 


TWO | parallel surfaces 
ground in ONE operation 


PRODUCTION—90 to 100 per hour, com- 
plete, in two cuts. 


For help with your flat surfacing problems, 
send us your blueprints for production esti- 
mates and tooling suggestions. 


GARDNER MACHINE COMPANY 
414 Gardner St., Beloit, Wisconsin, U.S.A. 
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Story of a 


Reliefer 
that became the 


No. 1 Starter 


T CAN HAPPEN with machines as well as men. Ask 
I the Powers Regulator Company of Skokie, Illinois 
—manufacturer of automatic temperature and humid- 
ity control systems. 


Powers Regulator, like many companies, was faced 
with the necessity of increasing production of a bat- 
tery of turret lathes, some of which needed replace- 
ment. They also wanted to call in some of their sub- 
contracted work. So they bought a Warner & Swasey 
1 AC Single Spindle Automatic to help take the pres- 
sure off their hand-operated machines. 


This company soon discovered that they had never 
fully realized the tremendous work potential of the 
1 AC. It kept taking over more and more turret lathe 
work—increasing the production on some of the more 
complex pieces as much as three times. So the company 
scheduled the 1 AC for additional shifts—still more work. 


The machine really did the job cut out for it! It 
eased the load on the turret lathes, and the company 
recovered work previously subcontracted. It performed 
so well, in fact, that Powers Regulator has since added 
a second 1 AC. 


This story is not unusual. The 1 AC’s quick setup 
and extreme accuracy make it ideal for increasing 
production on many turret lathe jobs—while requiring 
less skilled operators. And its advantages as an auto- 
matic cuts costs on short and long run jobs. But find 
out how the 1 AC will boost profits in your plant — 
call in our nearest Field Engineer for all the facts. 


YOU CAN PRODUCE IT BETTER, 
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SINGLE SPINDLE AUTOMATICS 
SWASEY 
1 AC Chucking Machine 
8” or 10” Chuck—6” Working Stroke An 
2 AC Chucking Machine 
10” or 12” Chuck—9” Working Stroke SINCE1 


SWASEY MACHINE TOOLS, TEXTILE MACHINERY, CONSTRUCTION MACHINERY 
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Grinding Wheels offer 


p PD, POSITIVE 
DUPLICATION 


The CINCINNATI (PD) 
Manufacturing Process is the 
greatest grinding wheel devel- 
opment in years—an achieve- 
ment in precision manufactur- 
ing and quality control that 
means a brighter working pic- 
ture for you. 
Through the CINCINNATI 
(PD) Manufacturing Process, 
you can be positive that every 
CINCINNATI (PD) Wheel you order will be pro- 
duced exactly to the Cincinnati grading specified for 
your job. 

And, just as a negative guarantees exact duplication 
of a photograph, the CINCINNATI (PD) Manufac- 
turing Process assures a POSITIVE DUPLICATION 
of the original wheel EVERY time you reorder. 
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The problem of duplication 
has been a major concern of 
Cincinnati Milling throughout 
its 30 years of practical ex- 
perience in using grinding 
wheels, and in supplying in- 
dustry with precision grinding 
machines equipped with grind- 
ing wheels and ready for pro- 
duction operation. Cincinnati 
Milling found that once the 
right grinding wheel had been specified for a particular 
job, sometimes it was difficult to secure additional 
wheels of identical grading that would duplicate the 
performance of the original wheel. The need for posi- 
tive duplication in the manufacture of grinding wheels 
is of utmost importance not only to Cincinnati Milling, 
but to every user of grinding wheels. 


. 
a 


Positive Duplication (PD) is 
the result of extensive manu- 
facturing research which re- 
vealed that several steps in 
the production of grinding 
wheels generally considered as 
unimportant, were quite to the 
contrary, extremely important, 
As one step toward (PD) 
Wheels, Cincinnati Milling 
constructed the world’s most 
modern, most completely equipped grinding wheel 
plant. Some of the equipment installed has never before 
been used by the industry in the manufacture of grind- 
ing wheels. 
Then, to make (PD) Wheels an actuality, Cincinnati 
Milling developed new standards of manufacture with 
36 quality control steps. From the weighing of the 
grain and bonding material, through molding, drying, 
firing, finishing, to final inspection, every operation is 


Grinding Wheels 


THE CINCINNATI MILLING MACHINE CO. 
Cincinnati 9, Ohio 


carried out with the same ex- 
actness as in building a pre- 
cision machine tool. 
You're assured a POSITIVE 
DUPLICATION of the orig- 
inal wheel EVERY time you 
reorder. “On grade” with a 
CINCINNATI (PD) Wheel 
means all future (PD) wheels 
will act and grind exactly alike. 
For you, this means no more 
production interruptions which cut output and increase 
your costs. 


Let us prove to you how CINCINNATI (PD) Wheels 
will make money for you. Just contact us and we'll 
send one of our representatives—men who know grind- 
ing and grinding machines as well as grinding wheels. 
Write, wire or ‘phone Sales Manager, Cincinnati Mill- 
ing Products Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 


V9 
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The CINCINNATI (PD) Manufacturing Process was made possible by this plant--the world’s most modern, most completely equipped grinding wheel plant. z- 
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Another Big 


A 96 Inch Heavy-Duty 
Betts-Bridgeford Lathe for 
the precision turning of 

forged steel steam turbine 


shafts weighing up to 90 tons! 
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ned subsidiary of Farrel 
Wholly owned subsidiary of Farrel- 


tail stock is a big 


roller bearings of enormous load 
IFming ham Company, Ineor orated 


FOOTBURT 


for faster radial drilling and tapping 


Hammond Radial Drilling and Tapping 
Machines may be spotted in the production 
line for drilling, tapping or reaming. With 

its unique Bracket Type construction the spindle 
can be swung quickly from hole to hole. Six 
Quick Speed Changes are instantly available 
and the Hammond Tapping Reverse 

is very fast and convenient to operate. 


THE FOOTE-BURT COMPANY 


Cleveland 8, Ohio 
Detroit Office: General Motors Building 


production 
T Ok S 
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CIMCOOL with “95-59” eliminates 
rancidity and foul odors 


If the odor in your plant these days is “getting 
your goat’’—then you’ll want to know about this 
important discovery: 

Actual scientific laboratory and shop tests prove 
beyond any doubt— that CIMCOOL? with ‘'95-59”" 
eliminates rancidity and foul odors . . . and is posi- 
tively non-irritating to the skin! 

Plant after plant reports that this radically new 
and different coolant—this chemical emulsion— is 
the biggest working improvement in years. The 
amazing ingredient ‘‘95-59”’ is a more effective 
bactericide, is non-corrosive, and eliminates ran- 


ae 


about it BS 8 @ 


cidity and foul odors—even in the hottest weather. 
That’s why Crmcoo., in contrast with old-fash- 
ioned cutting fluids, can be kept at work longer. 
Thus, Cimcoo. greatly reduces down-time and 
labor costs for cleaning and changing. 

Let us prove that there are no ifs, ands, or buts 
about Cimcoo.’s superiority. For a demonstra- 
tion in your own machines, just write, wire or 
telephone Sales Manager, Cincinnati Milling Prod- 
ucts Division, The Cincinnati Milling Machine 
Co., Cincinnati 9, Ohio. 


* Trade Mark Reg. U.S. Pat. Off. 


CIMCO 


A PRODUCTION-PROVED PRODUCT 
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ARMSTRONG 


ARMSTRONG 
MADER 4 


Choose Your Wrenches as 
you do your friends--for life 


Specify ARMSTRONG Wrenches for lifetime service, 
for finely balanced tools that feel right in the hand 
and make work easier, faster and less fatiguing. 
ARMSTRONG Wrenches generally are longer for 
give greater leverage. Accurately milled or 
broached openings give the proper clearance. They 
are safe wrenches because they are strong beyond need. 

Drop forged and machined from high tensile carbon 
or special alloy tool steels, ARMSTRONG Wrenches 
are heat treated, tempered and tested to an exact bal- 
ance of toughness, hardness and tensile strength. Each 
is beautiful in finish and line, is a quality tool to be 
proudly possessed by any mechanic—or certain to 
“give a lift’’ to any assembly line. Buy wrenches which 
carry the trade marks HI-TEN or ARMALOY. On 
carbon or alloy steel wrenches these trade marks are 
your guarantee of lifetime quality. 


WRITE FOR CATALOG 


"The Tool Holder People’ 
ARMSTRONG AVENUE CHICAGO 30, ILL. 
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Presented as a service to production men, we hope some of 


these interesting ideas, chosen from thousands of jobs, will 


suggest ways to help you cut time and costs in your own work. 


Speeder-Operated 
Boring Bar Does the Trick 


How to achieve both high speed and 
fine finish on these die-cast aluminum 
torque converter housings? Here's a 
nice example of production planning 
that does it! 


This fast, two-operation job is done 
on a pair of Simplimatic Automatic 
Lathes. Forthe first side, the work piece 
is clamped on the large flange face by 
means of an air-operated drawback 
fixture with location and drive from 
dowel holes in the flange. Tools 
mounted on the front and rear slides 
rough and finish face. 


While the front and rear slides are 
working, tools on a special speeder- 
equipped, piloted boring bar mounted 
on the center slide bore and chamfer. 
Spindle speed is 500 r.p.m., and with 
the speeder operating, boring speed 
is increased to 800 r.p.m.—just the 
right combination of speeds for uni- 
form finish on the machined surfaces. 
Time for this operation is under 1 
minute f.t.f. 


Same Operator Runs 2nd Machine 


For the final operation, a special air- 
operated drawback fixture is also 
used, locating and driving from 
dowel holes in the large flange. Part 
is held against large flange face by 
clamping through three cored holes. 
There is a vibration dampener be- 
tween the fixture and large flange face 
for quieter operation and prevention 
of possible chatter, 


First Machine with special speeder-operated boring bar. 


d 


Second Machine also has special boring bar sp arr 


Once again tools on the front and 
rear slides rough and finish face while 
tools on the special, speeder- 
equipped, piloted boring bar counter- 
bore and chamfer. Again, time is less 
than 1 minute, f.t.f. One operator can 
easily handle both machines with 
hourly production totaling 48 com- 
pleted housings at 80% efficiency. 


Rotating the boring bar as well as the 
work provides correct speeds ‘or ma- 
chining all surfaces while saving time 
and achieving fine finish. 


There's a great deal of interesting infor- 
mation in the pages of the Simplimatic 
catalog; also many helpful job reports. 
Write for your copy. 
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Novel Tooling on 
Fastermatic Automatic 
Turret Lathe 


Everybody's looking for new ways 
to get speed and quality at lower 
cost! Aren't you? Here's a fine ex- 
ample of how you can do it in ma- 
chining large sheaves. 

The 24” diameter parts are han- 
dled on Fastermatic Automatic 
Turret Lathe. All work on the hub 
is performed with standard tools 
on the hexagon turret—drilling, bor- 
ing, reaming, facing and turning. 
‘Tools on a special back-facing attach- 
ment, operated through the spindle, 
face and turn the opposite end, 

Of special interest is the unique 
method of machining the six grooves. 
First, tools on a special tool block 
mounted on the front slide rough out 


GOOD TIPS ON MACHINING SHEAVES 


the grooves and chamfer the edges. 
Then, via a smart skiving operation, 
the grooves are finish-formed. This 
is done by six tools carried in a 
special vertical slide mounted on the 
rear slide. After the rear slide feeds 
in to a dead stop and holds up, the 
vertical slide feeds downward. Each 
tool is mounted slightly higher than 


¥ 


The 23” sheave and front 
slide tooling. Drawing 
shows tool arrangement of 
special vertical slide 
mounted on rear slide. 


the tool preceding it. One tool ata 
time cuts its groove as it feeds past 
the center line—assuring fine, smooth 
finishes with no distortion trouble. 


This novel single-tool method of finish- 
forming the grooves eliminates distor- 
tion to assure better finish. Automatic 
production cuts costs. 


PUTTING AN END TO OIL SEAL PROBLEMS 


Low-Cost Superfinish Means Better Operation— Less Maintenance 


Operator holds Superfinished piston rod and small 
oil tube (shown in use in inset photo). 


In more and more cases, Superfinish- 
ing is becoming a part of original 
specifications. Here it was specified 
to prevent oil seal troubles and pro- 
vide more satisfactory and lasting 
service. 

The smaller tube held by the oper- 
ator isa telescoping connection carry- 
ing high-pressure oil to carriages 
and slides on Gisholt No. 24 Hy- 
draulic Automatic Lathes. For a posi- 
tive oil seal, the full length is Super- 
finished to to 34% micro-inches 
from a ground surface of 20 to 30 
micro-inches. The same is true of the 
large rod which is a hydraulic cylin- 
der piston rod similar to ““A”’ on this 
Superfinishing machine. 

Superfinish removes all smear metal 
left from previous grinding opera- 
tions. It also eliminates chatter marks 
and grinding flats which normally 
cause excessive packing wear and 
frequent servicing. 


_ Low micro-inch surface readings are 


quickly obtained at little cost with this 
Superfinisher which does the job in a 
fast, automatic cycle. 
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LOOK AHEAD...KEEP AHEAD...WITH GISHOLT 


om ENSURE YOUR FUTURE PROFITS... 
‘ ‘ 
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--- WITH MODERN MACHINE TOOLS 


117 Parts per Hour 
with No. 12 Hydraulic 
Automatic Lathe 


A simple enough machining job, this 
one. But it shows what can be gained 
by careful start-to-finish planning. 

The problem is twofold—speedy 
straddle facing for these parts, and 
at the same time—fast, easy change- 
over for 13 different sizes. 

The machine is a Gisholt No. 12 
Hydraulic Automatic Lathe—a ma- 
chine you can’t beat for work of this 
kind. In this case, all work is done 
from the rear slide, leaving the front 
of the machine clear for extra-fast 
loading and unloading. 

The workpiece is slipped on an 
air-operated expanding mandrel, lo- 
cating from the face of the rocker 
web against an adjustable jack at 
the base of the air-operated retract- 
able locator. 


To start the cycle, the operator 
raises a single lever which chucks 
the part on the mandrel and retracts 
the locator which in turn actuates a 
limit switch starting the machine. 
The rear independent slide feeds 
forward with tools straddle-facing 
both hubs. There is tool relief at the 
end of the cut. Fast starts and stops 
are provided by the electric clutch 


THEY WASTE NO TIME HERE...IN PRODUCTION 
OR CHANGEOVER 


and brake. Production is at a rate of 
117 parts hourly at 80°% efficiency. 

As for swift, simple changeover, 
here’s all there is to 1G an easy side- 
ward adjustment of tool blocks is 
made in T-slotted bases; the locator 


Below, typical parts handled by y ™ Note that tool blocks pivot at end 
ww No. 12 Hydraulic Automatic Lathe. 


AP 
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of cut, providing tool relief. 


jack is altered and the mandrel ts 
changed for size. 
Nearly 2 parts a minute are produced 
here because of fast loading, starting 
and machining provided by the No. 12 
Automatic Lathe. 


Twenty-eight interesting examples of quality production of both simple and 
complex parts are pictured in the complete new No, 12 catalog. Write for it. 


* * * 


CAN THIS KIND OF BALANCING HELP YOU? 


Workpiece is handled in overhanging position 


High-speed shaper heads used in 
woodworking must be accurately 
balanced. This eliminates vibration 
during Operation, preventing “rip- 
ple’ or “chatter” marks from mar- 
ring molding surfaces. 


This manufacturer of woodwork- 
ing equipment solved his problem 
by dynamically balancing all shaper 
heads. To simplify and speed up the 
balancing operation, the Gisholt Im- 
proved Type S Balancer is used. 
With this machine, the workpiece 
can be balanced in an overhanging 


Drwerric 
BALANCERS/ 


position—to make loading easier 
and faster. Correction is made by 
drilling radially to the indicated 
depth in the left and right correction 
planes. 

Production balancing to fine toler- 
ances is “everyday work” for Gis- 
holt Balancers. Both large and ex- 
tremely small amounts of unbalance 
can be accurately measured and lo- 
cated because amplification is in- 
finitely variable. Bearing movements 
as little as .000025” are accurately 
indicated on the standard machine. 


Two-plane balancing of these high- 
speed parts is made faster, easier by 
use of overhanging arbor. 


MODERN PRODUCTION BALANC- 
ING is one of many important subyects 
taught in the Gisholt Balancing School. 


Write for details. 


TALK TO GISHOLT ABOUT MACHINE TOOL LEASING 
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Gisholt No. 5 Has 
Extra-Large Spindle 

Bore for Light Bar 
Stock, Tubing, Plastics 


It isn’t often that ram type jobs call 
for a 442” spindle bore. When sizes 
do get in this neighborhood, you 
may be able to cut costs even before 
the job is started. How? By proper 
selection of the machine. 


This job illustrates the point. The 
large fuse liner nuts (and similar 
parts) are made from 412” diameter 
seamless steel tubing. A Gisholt No. 
5 Ram Type Turret Lathe was se- 
lected because it was available as a 
standard machine with a 42” ca- 
pacity spindle bore. 


Machining the fuse liner nuts con- 
sists of facing, rough and finish bor- 
ing and turning, chamfering, thread- 
ing the I. D. and cutting off. Floor 
to floor time is 2.3 minutes. 


The customer is really taking ad- 
vantage of the faster, easier opera- 


REPETITIVE ACCURACY MADE CERTAIN THIS WAY 


Machining housing on 
3L Saddle Type 
Turret Lathe. Inset 
drawing shows 
machined surfaces. 


No. 7-854 
627 


re 


tion of this ram type machine. It 
has a hydraulic collet chuck and bar 
feed and a turret threading attach- 
ment. Even so, the cost is consider- 
ably below that of the larger type 
machine which usually handles this 
size work. 


* * * 


Dial Indicator on Saddle Type Turret Lathe 
Gives Visual Check 


What's the best way to maintain 
close tolerances in machining these 
awkward cast iron housings? This 
struck us as a pretty good answer. 


Using a Gisholt 3L Saddle Type 
Turret Lathe, the large irregular- 
shaped workpiece is held in a 4-jaw 
independent chuck. Three diameters 
—C, FE and G—are step bored and 
D is chamfered by tools mounted on 
piloted boring bars. The distance 
between face A and the base of co- 
bore F is closely maintained, and a 
visual check of machine accuracy is 
provided by the dial indicator 
mounted on the finish boring bar. 
Line boring assures concentricity 


Setup for fast machining of large-diameter parts. 
Drawing shows surfaces handled this single operation. 


The first and most important step in cost 
saving here was in selecting the right 
machine for the job...the standard No. 
5 Ram Type Turret Lathe with 4/2” 
spindle bore. From then on low costs 
were easy. 


and permits holding close toler- 
ances, part after part. 


While boring takes place, tools on 
the square turret are used to face the 
front plate surface A, three bosses, 
AA, and chamfer B. Simultaneous 
use of tools on the hexagon turret 
and square turret shows there’s time 
being saved...an easy matter with 
the full-swing side carriage and 
cross-slide features of the Gisholt 
Saddle Type Lathe. 


Good chucking, good tooling with spe- 
cial attention to accuracy aided by a 
dial indicator assures a good rate of 
production with uniformity. 


THE GISHOLT ROUND TABLE represents the collective experience of spe- 


MACHINE COMPANY 


cialists in the machining, surface-finishing and balancing of round and partly 
round parts. Your problems are welcomed here. 


Madison 10, Wisconsin 


TURRET LATHES « AUTOMATIC LATHES ¢ SUPERFINISHERS « BALANCERS ¢ SPECIAL MACHINES 


7 oa” RAM TYPE TURRET LATHE DOES KING-SIZE WORK 
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TAPPING ATTACHMENTS 
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WRITE FOR 8 apacities and prices 


for full details on sizes, ¢ 


ETTCO TOOL 


37, 
592 Johnson Ave., Brooklyn 


ced construction ae 
tion clutch. 


SEE YOUR LOCAL 


DISTRIBUTOR 


Hes been carefully selected 
for his technical know how 
his integrity and financial 
soundness As a local busi 
nessman who.depends on your 
support. he has a personal in 
terest in providing a satisfac 
tory answer to your problems 
and in giving you fast. eff) 
cient service 


For more information on products advertised, use Inquiry Card, page 265 


DRILLING and TAPPING 
EQUIPMENT NEWS 


Tapping Machines Boost 
Multiple Head Output 


Ettco-Emrick tapping machines are de- 
signed for automatic or semi-automatic 
operation with multiple spindle drill- 
ing or tapping heads and single spindle 
tapping attachments. The No. 72A ma- 
chine is foot or air-operated. The No. 74 
machine is air operated and ele retr ically 
controlled. Details in Bulletins No. 72A 
and No, 74. Write Ettco Tool Co., 592 
Johnson Avenue, Brooklyn 37, N. ¥. 


Electric Indexing Fixture Has 
Fast, Precise Action 


' Ettco-Emrick Ine 
dexing Fixtures 
provide smooth, 
shockless, positive 
action. Can be used 
on any machine 

™ base. Synchroniza- 

nae of index fixture with outside ma- 
chine member is electrically controlled. 
Utilizes interchangeable nesting plates 
ranging from 10” to 14” in diameter. 
Details in Pulletin No. 97. Etteo Tool 
Co., Inc., 592 Johnson Ave., Brooklyn 
37, N. 


Balanced Tap Chuck 
Insures Greater Accuracy 


Balanced construction 

of this newly designed 
precision-made Ettco- 

Emrick tap chuck elimi- 

nates “whipping” action 

and insures greater ac- 

curacy. Light weight 

and small external di- 

mensions minimize spin- 

dle inertia on reversing, 

making it suitable for either light, 
sensitive work or heavy duty jobs. 
Only three sizes needed to cover the 
complete range of tap capacities from 
No. 0 to For detail , write 
Tool Co., Tne ohn on Ave Brool, 
lyn 37, N.Y. 
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LaGuardia Airport he Port of New York Authority Photo 


Travel by air is an integral part of our everyday living — both 
for business and pleasure. In everyday business, air transport 
makes it possible for personnel, materials and finished products 


The to arrive at destinations ina mere Matter of hours. when. a few 


Invisible 

pleasure. it enables the vacationist to reach many far-away places 
Background in less than a day a modern “magic carpet.” 

f 
ad To maintain and service our vast network of airlines requires 
Industrial tractors, luggage carts, food and fuel supply trucks —~ manu- 
Ire ress factured through the use of Modern Machine Tools “The 

9g 


years ago, the same mileage required days or even weeks. For 


Invisible Background of Industrial Progress.” 


| | 
BULLARD 


Bullard Man-Au-Trol 
Vertical Turret Lathe 


Available in six sizes 
30” through 74” 


It's the cost per cut that counts! The Man- 
Au-Trol Vertical Turret Lathe, because of 
its inherent built-in flexibility and versatil- 
ity, reduces cutting costs to a minimum. The 
machine may be controlled either manually 
by the operator or entirely automatically 


by Man-Au-Trol. 


Simple operation, minimum time for opera- 


tor training, all controls within easy reach, 
less operator fatigue and low maintenance 
cost with a minimum ef down time are profit 
plus operating factors offered by the Bul- 
lard Man-Au-Trol Vertical Turret) Lathe. 
Ask your Bullard Representative for all 
the facts or write to The Bullard Com- 


pany, Bridgeport 2, Connecticut 


phone 


EDison 6-251 1. 


MAN-AU-TROL 
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CONTIN-U-MATIC CUT MASTER HORIZONTAL BORING SPACER MULT-AU-MATIC 


One steel company ts saving up to $13,000 a vear by using 
oxygen shape-cotting machines for making imgot and pan 
links from steel plate. 

Previously these parts were forged at-an annual cost of 
approximately $30,000, The speed and aceuraey of oxygen 
shape-cutting cat costs to S17.000 a year—a savings of more 
than two dollars on each of the 5.000 parts made, 

Vachine-cutting setups are speeding fabrication and cutting 


costs throughout industry. Whatever your part-producing 


needs are—— cutting hundreds of parts at one time, or one-of- 
a-hind turnout——there are Linpe oxygen shape-cutting: ma- 


This lightweight portable cutting machine weighs only 
38-lhs.. and can cut metals up to thick. It can cut 
Linpr serviee engineers will be glad to help you determine 
straight dines, circles, and plate edge preparations tn from 


chines to help you save hours and dollars in production time, 


the shape “Cutting setup to best serve your job needs, Call fan. to din, per minute, 
your local Linpe representative for more information, Start 


aving now-—eall him today. 


Linde Air Products Company 
A Division of Union Carbide and Carbon Corporation 
GO East 42nd Street UCC New York 17, N.Y 


Offices in Other Principal Cities 
In Canada; DOMINION OXYGEN COMPANY Trade-Mark 


Division of Union Carbide Canada Limited, Toronto 


“Helio Unronmelt and “lnde™ are registered trade-marks of Union Carbide and Carbon Corporatior 


For more intormation on products advertised, use Inquiry Card, page 265 


MACHINERY, July, 1954 


? 
* 
@ 
BS 


COME 
SEE... 
how Pittsburgh Purple 
Armored Gear's 
are made 


@ That little old plant of ours at 27th and Smallman a 
got too small for us so we went “house” hunting. Pictured # ‘Guarantee 
above is what we found—33,000 feet of floor space with ae 
five acres of room for us to spread out. Now we'll be able eer AD 


to give you better service. 


@ New and better equipment, in addition to equipment 
from our old plant, is beginning to turn out Pittsburgh 
Purple Armored Products faster than ever. And our new, MINING MACHINE 
enlarged heat-treating facilities will enable us to continue GEARS 
to supply the high quality armoreED and heat-treated gears 
...and allied products...which have been guaranteed by HELICAL 
Pittsburgh Gear and accepted throughout the industry as PARTS 
second to none...since 1914. HERRINGBONE 


for 


Come and see uS when you can. Meanwhile, LOADERS 
send us your specifications for quotation; or tell REDUCERS CUTTERS 


us what you need, and we'll design the gears for 


you, Our engineering department is at your service. CRANE WHEELS LOCOMOTIVES 


GEAR 


Neville Island 


COMPANY | Pittsburgh 25, Po. 


Phone: SPaulding 1-4600 
subsidiary of BRAD FOOTE GEAR WORKS, INC. « CICERO 50, ILLINOIS fog, vu, $.pot.0%™ 


WORM GEARS 
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J laintenance 


Rapid Production (fore ground): seven Regils and a 15" 
_ Regal. Turn precision parts for milling machines on 24-hour 
hedul versatile, little tomaintain. 


operators lik | 
s like Leb. 


No one knows machine tools better than people who 
build them. And Greaves Machine Tool Company, 
Cincinnati, owns nine LeBlond Lathes! Eight Regals 
and a Rapid Production. 


Since 1941, some of these lathes have worked almost 
24 hours a day on full-schedule production for precision 
milling machine parts, woodworking machine parts and 
sub-contract work. 

Bill Greaves himself says, “*Maintenance costs are ex- 
tremely small, operators like working on their LeBlonds— 
because they're easy to operate, convenient, have a great 


LeBlond REGAL Lathes 


Light-duty lathes with heavy-duty features— 
ideal for production, job shop work and train- 
ing. Geared headstock, quick change feed 
box, separate leadscrew and feed rod, taper 
key drive spindle nose, one-piece apron. 
Swings—13", 15”, 17”, 19", 21”, 24”, and 13” 
bench model. 17”, 19", 21", 24” Gap and 
17” /28" Sliding Bed Gap. Write for Bulletin 
R-D, stating sizes you are interested in. 


tells why uses LeBlond lathes 


Typical Jobs: 


Bushings @ Shafts @ Ar- 
matures @ Expansion ar- 
bors for mounting gears 
e@ Bevel gear blanks e 
Spindle for universal 
head @ Sleeve gear blanks 
for Milling Machines e 
Tumbler for reverse drive 
@ Formica gear blanks 
(laminated canvas-based 
gear material) 


deal of power for their size. Give long sustained accuracy, 
especially in boring and turning tapers”. 

A machine tool man like Bill Greaves knows what he’s 
looking for in a lathe. His opinion counts. When he 
says our lathes have what it takes, we feel it’s a tribute 
of the highest order! 


Check the variety of jobs these versatile lathes handle 
at Greaves. Sound like some of the parts production 
work in your shop? LeBlond Lathes can speed up jobs 
like these, keep your maintenance costs down to a bare 
minimum. 


LeBlond RAPID PRODUCTION Lathes 


Designed especially for low-cost high-pro- 
duction turning. Not a stripped-down engine 
lathe. Choice of headstocks gives you speeds 
within the range you choose. Swings—13", 
17” and 20”. Write for Bulletin RP-D, stating 
sizes you are interested in. 


THE R. K. LEBLOND MACHINE TOOL CO., CINCINNATI 8, OHIO 


Your nearby LeBlond Distributor 
will give you all the facts. 
Call him soon, or write . 


turned faster by 


WORLD'S LARGEST BUILDER OF A COMPLETE LINE OF LATHES—FOR OVER 64 YEARS. 
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15A—505 
QUICK-CHANGE 
HOLDER 


15—X0M—4 
DRILL SLEEVE @ 
FOR #4 MORSE 
TAPER DRILL 
No matter what your tool requirements may 
be — no matter how often tools must be 
changed—Beaver Quick-Change Tool Holders 


and Adaptors will save you money. 


Beaver’s versatile Quick-Change Tooling per- 

mits the use of shell mills, face mills, end 

mills, drills, reamers, boring bars and other 

desired tools on any Beaver equipped 
e: machine without loss of accuracy. 
Less than ten seconds per tool change 
gives you maximum production from 4 
each machine. Down-time reduced 
to an unbelievable minimum. 


15—XI-14 
END MILL 


ADAPTOR FOR INSERTED 
END MILL SOLID 
CARBIDE 
BLADE SHELL = 
END MILL 10’ —30 


Beaver Quick-Change Tool- BORING BAR 


ing can be installed on most 
standard machines. Let us show me «. 
you how it will benefit YOUR 


machine operations. 


15—X(S—24 
ADAPTOR, 
LOCK SCREW 


YQ & WRENCH 


Tool AND ENGINEERING 
CORPORATION 


ROAD * BOX 429, ROYAL OAK, MICH. . Teletype - Big Beaver 648 


Write for our complete catalog #52. 


For more information on products advertised, use Inquiry Card, page 265 
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Here's why a press builder 


installs Farval when he 


wants foolproof lubrication 


NE bearing missed by grease gun or oil can 

and the finest press can be out of production. 
To avoid this possibility, the builder of these newly- 
designed Cleveland power presses in a famous 
appliance maker’s mid-western manufacturing plant 
installed modern lubrication systems—Farval! 


Farval Eliminates Lubrication Downtime 

Farval is the foolproof Dualine system of centralized 
lubrication that hydraulically delivers a measured 
amount of clean lubricant at regular intervals to all 
bearings, never missing any. In this way, downtime 
due to hit-and-miss lubrication is completely elim- 
inated. To lubricate an average press with Farval 
takes only one minute while the press is in operation! 
Compare this to the 15-20 minutes it takes each 
time to lubricate by hand. 


Saves up to 75% Lubricant 
The moment you install Farval, you start to save up 
to 75% of former lubricant consumption. Not only 
that, but you also get rid of splashes of dangerously 
slippery grease or oil because Farval is a safe, com- 
pletely enclosed system. 

Press builders prefer Farval because the Farval 
Dualine valve is simple and sure, with wide ports 
engineered to deliver the exact amount of lubricant 
required. There are no uncertain springs, ball- 
checks or pinhole ports to cause trouble. With only 
two moving parts, the Farval measuring valve is 
trouble-free! Indicators at every bearing show 
positive proof that each valve has functioned. 

Why not give your presses the life insurance they 
need? Install Farval! Write for Bulletin 26. The 
Farval Corporation, 3276 E. 80th St., Cleveland 4, O. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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Studies in 
Centralized 
Lubrication 
No. 152 


KEYS TO ADEQUATE LUBRICATION — Wherever you see the 
sign of Farval—the familiar valve manifolds, dual lubri- 
cant lines and central pumping station—you know a 
machine is being properly lubricated. Farval manually 
operated and automatic systems protect millions of in- 
dustrial bearings. 

Battery of 8 presses equipped with Farval in the shop of 
a large kitchen-range manufacturer. Photo courtesy of 
The Cleveland Punch & Shear Works Co. 
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From Sincla 


An IMPROVED hydraulic oil 


SINCLAIR DURO 


4 vital inhibitors assure 


protection against 
rust — oxidation foam 


Sinclair DURO Hydraulic and Machine Oil 
was developed by Sinclair’s Research 
Laboratory, Harvey, Illinois, to meet the 
requirements and demand for a quality 
hydraulic oil—an oil which would assure 
sensitive hydraulic system control and 
operation. 

Sinclair DURO Oils have unusually high 
oxidation resistance to combat corrosive 
materials, varnish and sludge formation. 
The inclusion of Sinclair’s rust inhibitor 


protects metal surfaces against rusting in 
systems where frequent shutdown causes 
moisture condensation. Sinclair’s rust in- 
hibitor “plates out” on a metal surface for 
maximum rust prevention. Moreover, 
Sinclair DURO Oils have extremely effective 
anti-foam characteristics which prevent 
foam-promoting air bubbles from remaining 
in suspension. 

These are only some of the reasons why 
Sinclair DURO Oils permit smoother, full- 
powered transmission for high productivity. 
For further information why not call your 
local Sinclair Representative or write Sinclair 
Refining Company, 600 Fifth Avenue, New 
York 20, N. Y. 


SINCLAIR 
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with ACME-GRIDLEY Bar Automatics 


Whether you “automate” or pick em up with your fingers, 
you're going to have a certain amount of handling in mak- 
ing any product. But, the less rehandling—the faster the job 
is done and the lower the cost per piece. 

That is why more and more manufacturers are getting 
more operations on their primary machining equipment. 
It’s also why, every day, more intricate parts like these—and 
larger ones, too—are being completed in one setup on multiple 
spindle Acme-Gridley bar machines. 

Ingenious tooling of these versatile machines with stand- 
ard National Acme toolholders and attachments often elimi- 
nates second operation work entirely—saves not enly han- 
dling, but also extra machines, floor space and valuable 
man-hours. And in addition, the parts are more accurate 
because you don’t have to re-chuck. 

Check your machining methods today—then ask your 
engineers and ours to talk it over. 


Remember—the biggest help to your competi- 
tion is your continued use of obsolete equipment. 


Acme-Gridley Bar and Chucking Automatics: 1-4-6 and 8 Spindle 

Hydraulic Thread Rolling Machines e Automatic Threading Dies and 

Taps e Limit, Motor Starter and Control Station Switches @ Solenoids 
@ Contract Manufacturing. 


ON JOBS LIKE THESE 


DRILLED STUD *.” diameter, 2!4” long. 
MATERIAL: B-1113 CD Steel. 


OPERATIONS: 12 including rolled thread 
and spindle stopper for cross drilling 
to blind hole. 


MACHINE TIME: 9 seconds (400 com- 
pleted pieces per hour.) 


(Formerly done in two setups) 


WORM 4" diameter, 1°," long. 
MATERIAL: B-1113 CD Steel. 


OPERATIONS: 9 including machining the 
worm and broaching end of piece. 


MACHINE TIME: 8 seconds (450 per hour.) 
(Formerly done in three setups) 


Ask for Catalog M-450 


¢ 
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UPSETTING 
with 


CME 


A.P.1. tube upset for 


This 4° ACME XN Forging Machine is adapted for upsetting on 00108 from @” 


steel pipe or tubing, thickening the tube wall at the ends so iil: “teks sania 


ion—300 per Hr. 
that it can be threaded. An auxiliary gripping attachment stitial: 


holds random lengths of tubing during the upsetting 

operation. Basic features of ACME XN design are retained to 

insure maximum efficient operation on long production runs. While 
principally used in the oil well industry, other profitable 


applications of this special equipment are apparent. 


ACME MACHINERY DIVISION e 1203 W. 65th St., Cleveland 2, Ohio 


ESTABLISHED 1882 


“ACME” FORGING © THREADING © TAPPING MACHINES © ALSO MANUFACTURERS OF “HILL” GRINDING AND POLISHING MACHINES 
‘SURFACE GRINDERS © "CANTO" ALLIGATOR SREARS © PORTABLE FLOGR CRANES © “CLEVELANG” © SHEAR BLABES 
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SO YOU DON’T 


Here is a job where cylindrical Plug 
Gages are saving man hours. 

These plated brace “sweeps” will go 
from here to final assembly. 

Formerly final assembly involved a 
lot of selection and fitting. Now, thanks 


NEED GAGES? 


to this gaging operation, the final assem- 
blers know they'll fit. No more selection 
—no more fitting — yet faster assembly. 

Got a job that “Don’t need Gages”? 
Let us survey it for you without obliga- 
tion, it may save you money. 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASS. 


as Engineered by 
 Morcn MERRYWEATHER 


Both sides of tractor side 
bars are face milled. 
Production is 240 pieces 
per hour using high 
speed steel cutters. 


PRODUCTION CAN BE RAISED 50% 
by Motch & Merryweather’s Duplex Milling Method! 


@ Production milling is given new meaning by Motch & 
Merryweather's duplex method. Two heads mill two parts 
simultaneously. A table indexing 180° has two sets of work- 
holding fixtures. One operator unloads and loads during 
duplex milling at the opposite fixture. 
Fully automatic operation sets new pro- 
duction limits. Consult Motch & Merry- 
weather about your production milling. 


& 


MACHINERY MANUFACTURING DIVISION 
CLEVELAND 13, OHIO 


- Builders of Circular Sawing Equipment, Production Milling, Turning and Special Machines 


For more information on products advertised, use Inquiry Card, page 265 
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"ELECTRICAL CONDUI 


PERMANENT 
EASILY INSTALLED 
LIQUID-TIGHT 
FLEXIBLE 
APPROVED 


SEALTITE 
(TYPE U.A.) is 
approved by 
Underwriters” 
Laboratories, Inc. 
for use where 
exposed to moisture 
or mineral oils 
(up to 60C ). 
See N.E. Code, f 
Art. 351. f 


MOVING CONNECTIONS 


CONDUIT 


PROTECTS WIRING 


against oil, grease, water, dirt, chemicals, 
corrosive fumes, salt spray, weather 


seautite* is a flexible and liquid-tight electrical conduit. It gives 
maximum protection to your wiring when it must connect 
moving parts, absorb vibration, follow machine contours, flex 
into U-bends, be easily maintained or be safeguarded between 
misaligned ports. 

It is being used successfully in wet locations, in tunnels, 
power plants, steel mills, canneries, chemical industries and in 


many outdoor applications. SEALTITE Comes in two types: 


TYPEU AU! -approved. Made with flexible galvanized steel core, positive 
. 


ground and tough outer cover 


EST. WEIGHT 
per hundred ft. 
(Pounds) 


OUTSIDE DIA. 
(Inches) 


NOM. INSIDE DIA. 
1.D. (Inches) 
(inches) Min. Max. 
484 504 
622 642 
840 
1.041 1.066 


APPROX. INSIDE 
BEND DIA. 
(Inches) 


1.380 1.410 


TYPE E F ¢ ( Extra Flexible) for machine tools and industrial equipment. ( Meets 
ee! standards set by J.1.C.) *Pat. Applied For 


EST. WEIGHT 
per hundred ft. 
(Pounds) 


APPROX. INSIDE 
BEND DIA. 
(Inches) 


INSIDE DIA. OUTSIDE DIA. 
(Inches) 


(Inches) 

Max. Min. Max. 
505 690 

640 .620 

1.030 
1.055 1.290 
1.395 1.630 
1.605 1.870 
2.055 2.335 
2.515 2.840 
3.110 


3.460 
4.050 4.460 


NOM. 
1.0. 


(Inches) 


4.000 


Commercial tolerances apply on above figures. 

ELECTRICAL WHOLESALERS stock both types. 
Buy it in long random lengths as shown; 
then cut without waste. Or ask your whole- 
saler to cut the length you need. Liquid- 
tight connectors are available from whole- 
salers’ stocks. Write for Bulletin UA-531. 
The American Brass Company, American 
Metal Hose Branch, Waterbury 20, Conn. 


Trade Mark GAIT 


flexible, liquid-tight electrical conduit an ANACONDA product 


OUTDOORS 


MISALIGNMENT 


act pos | Min. Max. 
2 690 7\0 8 300. 
hee 820 840 10 
Be 4 6.6 
s* 1) 1.315 18 a77 
2) 5 1586.0 
My 2.480 20 4 
a 
FOR WET SPOTS ee 


Rollways ROLL right because they're MADE right 


Line for line and surface for surface, each maxi- 
RIGHT ANGLE DESIGN mum-load type Rollway Bearing is a striking 

example of right-angle trueness. The straight, 
increases bearing efficiency solid cylindrical rollers provide maximum con- 
tact area in any given dimension. You get full 


load-carrying capacity and greater ability to 
absorb shocks, vibration and overload. 


The net result is smoother running, longer life, 
reduced service cost, and less down-time due to 
bearings. 


RIGHT-ANGLE ROLLER ENDS . . precisely 


square to avoid end rub, oscillation and side- ROLLWAY BEARING co., INC. 
SYRACUSE 4, N. Y. 


® Our engineers will gladly work with you on your 
bearing problems. Confidential consultation. No 
charge — no obligation. 


Rollway Bearing replacements areavailable through 
authorized distributors in principal cities. Consult 
your classified phone directory. 

RIGHT-ANGLE BEARING SURFACE... pre- 
cisely parallel to promote unwavering rightline 
rolling 


RIGHT-ANGLE SEPARATOR SLOTS... pre- 
cisely machined to prevent roller skew, slide 
and uneven wear, 


BEARINGS 


COMPLETE LINE OF RADIAL ANDO THRUST CYLINDRICAL ROLLER BEARINGS 


SALES OFFICES: Boston Detroit Mil Chicago Houston Philadelphia Toronto Cleveland « Los Angeles « Pittsburgh San Francisco Seattle 
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Fairbanks, Morse & Co., 
Beloit, Wisconsin, is really 
putting the payroll dollar to 
work with its new 20 inch 
““AMERICAN”’ Heavy Duty 
All-Hydraulic Duplicating 
Lathe. 


With production costs constantly reaching new peaks, 
industry simply can’t afford to ignore such savings 
from modern equipment. Where else could such a 


2000 horse power 3 magnificent return upon an investment be secured, 


Fairbanks-Morse motor 3 and how else can costs be lowered to meet an 


Py 
shafts are now being increasingly competitive market? 


rough and finished 4 More production per man hour is the answer and 
turned in 2'/, hours 4 the only answer to prohibitive costs—modern, high 
production machinery is the answer to greater 


r oduction per man hour. 
former time of 9 hours 


per shaft. : Put your payroll dollar to work for greater ro 
with AMERICAN”. 


Bulletin No. 35 shows mony 


examples—it’s yours for the 
asking. 


LATHES AND RADIAL ee 


4 
a 
wl 4 
= 
# 
‘ io, s. A. 


HOW 
SAVE 
HOURS 


Production Time 


-». with Mounted Wheels and 
Points by CARBORUNDUM 


Seconds saved in one Operation on your 
production line soon add up to hours 

.and it will pay you to study your 
grinding and finishing jobs to see how 
many can be speeded by using Mounted 
Wheels and Points by CARBORUNDUM. 
They are famous for “chopping” sec- 
onds—for climinating slow, tedious 
hand finishing operations and for speed- 
ing every internal grinding job. 


...continually putting more sense in your abr 
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Rough or finish any surface—curved or flat. 
i Fast, economical internal grinding. 
‘ 
j 
rj 


WITH HIGH SPEED PORTABLE EQUIPMENT and 
CARBORUNDUM’S Mounted Wheels you can rough or finish 
grind, deburr, chamfer, break corners. . perform dozens of 
tasks fast, safely. The wide choice of shapes and sizes per- 
mits grinding and finishing on any surface — flats, contours, 
hard-to-reach areas, inside diameters of all types. 


FOR INTERNAL GRINDING, TOO— whether you use a 
single purpose machine, a tool and cutter grinder or a tool 
post grinder — you'll find Mounted Wheels and Points by 
CARBORUNDUM tops in speed, ethiciency and economy. 


USE ALUMINUM OXIDE MOUNTED WHEELS on ma- 
terials of high tensile strength—plain and alloy steel, high 
speed steel, annealed malleable iron, hard bronze. Use sili- 
con carbide mounted wheels on materials such as cast iron, 
brass, bronze, aluminum and many non-metallics. 


cy YOUR CARBORUNDUM DISTRIBUTOR OR 
SALESMAN will gladly show you how these cost- 
cutters can best serve you. He's listed in the yellow 
pages under “Abrasives” or “Grinding Wheels.” Or 
send the coupon for your FREE copy of “Mounted 
Wheels and related Abrasive Products’ — a 32-page 
booklet which gives you complete information on 
mounted wheel sizes, shapes, grains, bonds and 
mandrels for portable and internal grinding. There's 
a section on popular Mx® Mounted Wheels... which 
finish as they cut; and a section on Coated Abrasive 
Products for portable grinding. Grading recommen- 
dations are included tor many operations. 


THe CARBORUNDUM COMPANY, Dept. M 81-48 
§ Niagara Falls, New York 
Please send your booklet, “Mounted Wheels 
and related Abrasive Products” to 


COMPANY 


STREET ANI? NUMBER 


ciTy ZONE STATE 


REGISTERED TRADE MARK 


Zz 

> 


48 
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r 
Deburring is fast with Mounted Wheels. ; 
: 
Choice of shapes, sizes to speed portakie grinding. . 
— 


With saucer grinding wheel: "ew B&D 
Sander-Grinder smooths welds, cuts off studs, 


removes rivets... 


Equipped with wire-cup brush Sander- 
Grinder removes old paint, rust, scale, dirt 
from tanks, boilers. . . 


With B&D Planer Head, Sander-Grinder 
rough-finishes wood, removes stencil marks 


from crates... 
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B&D Sander-Grinder with 


90% MORE 


to Sand, to Grind, to Cut, to Brush! 


Black & Decker’s new 7-inch Heavy- 
Duty Sander-Grinder has almost twice 
the power of any previous model, it 
offers higher spindle speeds your 
choice of 5,200 or 6,000 rpm-——and be- 
comes a more nearly universal tool for 
your shop or plant! Use it for contin- 
uous, heavy-duty production . . . and 
get faster schedules, more output per 
tooi! A B&D-built universal motor, 
specially designed just for this tool, is 
your guarantee of ’round-the-clock 


f | 
For nearest 


distributor, see 
“Tools- Electric” 


TELEPHONE | WHERE To 
{ | | 


PORTABLE 


production. Motor housing is protect- 
ed from even abnormal abuse, and is 
contoured to direct exhaust air away 
from operator. Switch-guarded against 
accidental operation; ball bearings 
lubricant-sealed. Complete with pad, 
three sanding discs, all ready to go, for 
only $79.50! See the new B&D Sander- 
Grinder at your distributor’s today, or 
write for Free Form No. 27. Address: 
THE Biack & DeEcKER Co., 
Dept. 605, Towson 4, Maryland. 


LEADING DISTRIBUTORS EVERYWHERE SZLL 


ELECTRIC TOOLS 
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repetitive accuracy 
high speed production 
and fine finishes 


... with push button 


BRYANT 6” STROKE 


all BORING MACHINE 


This new Bryant 998 Boring Machine gives you 
fine finish and rapid production in precision boring, 
drilling, turning, facing, grooving, and contour 
turning and boring. 

The cycle can be fully automatic and controlled 
with a single push button, or the operator can con- 
trol any phase of the cycle manually. 

To assure highest repetitive accuracy, the con- 
stant feed table on this boring machine is me- 
chanically actuated by a cam and lever. 

The wide bridge can accommodate as many as four 
boring heads of the smallest (209) bearing size. The 
5 HP boring head motor provides ample power for 
driving the heads. Both the cam drive and the boring 
head motors are mounted in a well ventilated cavity 


in the bed. 


SPECIFICATIONS 
Total table stroke . 


Top of table to top of bridge 
Width of bridge . ... 


Multiple boring heads as required by tooling to a 
maximum of 4 (209)heads 


Table dimensions. . . . . .  I7%” x 22” 
Floor space (without coolant tank) , 31” x 54” 


BRYANT CHUCKING CRINDER CO. 
SPRINGFIELD, VERMONT 


Mail coupon for complete details! 


AY ANT Chucking Grinder Co. 
SPRINGFIELD. VERMONT, U.S.A. 


Internal Grinders Boring Machines 
Internal & External Thread Gages Granite Surface Plates 


Gentlemen: Please send me your Bulletin 998. 


For more informotion on products advertised, use Inquiry Card, page 265 
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yes... 


but Savings are BIG, too! 


Ask any owner of a Yoder slitter. He is apt to All of these conveniences may make him forget 


mention first the big convenience of being able 
at all times to supply his own needs in slit 
strands, from a relatively small stock of stand- 
ard width coils. He no longer has to worry about 
ordering slit-to-width stock far in advance in 
order to anticipate production needs; changing 


to mention the direct saving in dollars and cents 
which in most instances are big enough to pay 
for the slitter installation in a year or two, often 
even less. 


The Yoder Slitter Book is a treatise on the 
mechanics as well as the economics of slitter 


production schedules he takes in his stride 
because he can meet unexpected needs for 
special widths on a few hours’ notice. Since he 
is independent of outside slitting service he can 
buy his strip supply wherever he can get the 
best quality, price and delivery. 


operation, with time studies, cost analyses, coil 
handling, scrap disposal, and other useful data. 
It’s yours for the asking. 


THE YODER COMPANY 


5504 Walworth Ave. e Cleveland 3, Ohio 


Complete Production Lines / 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
be * PIPE and TUBE MILLS-cold forming and welding 
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ACROSS-THE-LINE STARTERS FOR ALL TYPES OF MACHINES 
A Uniform Line up to 300 HP, 220V; 600 HP, 440-550V 


It is a distinct advantage to both buyer and user of motorized machines 
if the across-the-line starters have a family resemblance over the entire 
range up to 300 hp, 220 v; 600 hp, 440-550 v. For example, Allen- 
Bradley solenoid starters are so nearly alike over this range that to be 


familiar with the structure and 
operation of a 5 hp starter pro- 
vides equal familiarity with an 
Allen-Bradley 500 hp starter. 
This advantage is limited only to 
the Allen-Bradley line. 

Bulletin 709 solenoid starters 
are available in dust-tight, water- 
proof, explosion-proof, and 
corrosion-proof enclosures. 

The Allen-Bradley Handy Cat- 
alog is a handbook of control 
information. Send for a copy. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis 


Sizes O to 5 


| 
PERFORATING PRESS GAS CONTROL PAPER ROLL REWINDER 
. 
‘ 
4 
SOLENOID £S(FARTERS 
~ Be 
4 
7-54-MR 


Here are a few of the many Allen-Bradley oiltight pilot units 
for machine tool service. They are available for mounting on 
machine frames in a variety of single units or in any com- 
bination of one or more units in oiltight enclosures. A flexible 
diaphragm, not affected by oil or cutting fluids, is inserted 
between button and contact block (see diagram at left) to 
prevent oil seepage into the contacts. 


The silver alloy contacts are 
maintenance free. For complete 
information on the Bulletin 800T 
line, send for the new Allen- 
Bradley Handy Catalog. 


Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Wis. 


2 Start Button with Double Pole NC and NO Contacts 


Sectional view of Bulletin 800T oiltight 
push button showing operator shaft car- 
rying moving contacts. Stationary con- 
tacts are ted in the molded contact 
block. The oiltight flexible diaphragm is 
between push button and contact block. 


Assemble any combination of operators and contact blocks 


Bulletin 8O00T operators and contact blocks are available in 
many forms. They may be assembled interchangeably in various 
combinations, thus reducing your motor control parts inventory. 


OPERATORS 


CONTACT BLOCKS 


Bulletin 800T 
Type 2TA in 
Two-button Oil- 
tight Enclosure 


Type 6PX 
Pendent Control 


TART 
é Type BA Stop Button 
| 
= 
» " ~ & 
Gd Type E11B Cylinder Lock Button 
| 
7 
 ALLEN-BRABDLEY 
| MOTOR CONTROL 


i“ Card's 80 year record of concentra- 


tion on one chief product shows up 
where it counts most — on your 
production line. 


TAPS CARD 


Completely stocked offices at Atlanta, Chicago, Detroit, Fort Worth, Los Angeles, New York, San Francisco and Seattle 
See your local Card distributor for prompt deliveries and helpful service 


S$. W. CARD MANUFACTURING CO., MANSFIELD, MASS. * DIVISION OF UNION TWIST DRILL CO. TAPS + DIES* SCREW PLATES 
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Many manufacturers use Fiextocs to fasten motors, compressors and other vibrating equip- 
ment to mounting plates. Fiextocs won't work loose... they eliminate costly service calls. 


FLEXLOC locknuts reduce costly service calls 


FLExLoc locknuts do this because 
they stay put anywhere on a bolt as 
soon as their locking threads are fully 
engaged. Even the most severe vibra- 
tion will not work them loose. 
FLExLocs offer many other advan- 
tages, too. They are one piece. They 
eliminate complicated, time-consum- 
ing methods of locking studs and 
bolts. They provide simpler, faster 
application and safer, more depend- 
able locking than plain nuts and 
lockwashers, castellated nuts and 
cotter pins, nuts and jam nuts. They 


save buying, stocking and handling of 
extra parts. They are all metal. They 
have higher tensile strength than most 
other lock nuts. They permit you to 
stock only one nut for all tempera- 
tures to 550°F. They are reusable. 
They can be applied again and again 
without losing locking efficiency—a 
plus value in maintenance. 

For information about FLEXLocs 
and samples for test purposes, see 
your oc distributor or write 
STANDARD PRESSED STEEL Co., 
Jenkintown 19, Pa. 


FLEXLOE tocknut pivision 


For more information on products advertised, use Inquiry Cord, page 265 
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JENKINTOWN 


Starting. A FLEXLOC starts like 
any ordinary nut. Put it on 
with your fingers. Tighten it 
with a standard hand or 
speed wrench. 


Beginning to Lock. As the 
bolt enters the segmented 
locking section, the section is 
expanded, and the nut starts 


Fully Locked As a Stop Nut. 
When 14 threads of a stand- 
ard bolt are past the top of 
the nut, the FLEXLOC is fully 
locked. A FLEXLOC does not 
have to seat to lock. 


Fully Locked As a Seated 
Nut. When it is used as a lock 
or step nut, the locking threads 
of the FLEXLOC press inward 
against the bolt, lifting the 
nut upward and causing the 
remaining threads to bear 
against the lower surface of 
the bolt threads. Vibration 
will not loosen a FLEXLOC, yet 
there is no galling of threads, 


PENNSYLVANIA 
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No. 4 in a Series 


Before you buy your next multiple spindle automatic bar machine it will pay 


to ask your Cone Representative about the Conomatic Carbide Development 


program. He will be glad to tell you what's in it for you. 


Among the things that your Representative can tell you is how you can be sure 


that any brand of “automatic”, that you may have under consideration, will 


be equipped to get the most from any modern tool material, including 100% 


carbide tipped tool applications. 


The part illustrated is from regular production runs with HSS and 100% carbide 


tipped tools. Full particulars are available. 


MATERIAL—COPPER: Hole drilled with 4" dia. drill to 
3” depth; taper formed on OD. 


HSS CARBIDE 


Cycle Time | 45 secs. 16 secs 


OWork Spindle Speed | 670 R.P.M. 2026 R.P.M. 
. at 110 S.F. at 398 S.F. 
on Tool Wear | 150 pcs. 2500 pcs. 
per grind per grind 


CONE AUTOMATIC 
0 n 0 mM a { C MACHINE COMPANY, INC, 
WINDSOR, VT., U.S.A. 
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Two workers make a team in assembling parts for automobile horns. 
Above, the screws are started which attach assemblies of stacked parts 
to the horn yoke. At left, the two screws are run down and tightened. 
Both workers use Keller Pneumatic Screw Drivers, and together they 
assemble at the rate of 461 units per hour. 


a high production rates result from 
providing workers with easy-to-handle 
Keller Air Tools engineered to the job. Waste motions 
are eliminated, fatigue is reduced, and production 
speeds are maintained hour after hour. 


Keller application engineers, located in prin- 
cipal cities from coast to coast, have the training, know- 
how, and experience to select the correct tool for the 
job. They have a much wider selection of attachments, 
fittings, pickups, and finders from which to choose... 
plus the backing of design engineers ready and able to 
provide special adaptations or special tools if needed. 


Have you talked to the Keller man, lately? 


These are a few of the many Keller Screw Drivers: 


Short handle — handle Offset handle 45° Angle type 90° Angle type 


KELLER 


KE LLER T L Cc Grand Haven, Michigan 
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ALITY PROVED 
BY PERFORMANCE 


SPECIAL PURPOSE FILES — For greater efliciency and 
speed on Aluminum, Brass, Lead and Babbitt. Die 
and Foundry Castings, Stainless Steel, Lathe Filing, 
Sheet and Annealed Tool Steel. ete. Also available: 
X.F. (Eetra Fine) Swiss Pattern files in thousands of 
shapes, cuts, sizes. 


rnp 

Turee’s no mistaking a champion—in any field. By 
their cleanness, straightness and other outward ap- 
pearances, Nicholson and Black Diamond brands im- 
mediately reflect their leadership in files. But it is in 
their performance that the industrial user discovers 
their even more important points of superiority, 


Performance brings out what it has taken four 
generations of file manufacturing to put into them... 
the high efficiency of their correctiy shaped and 
accurately cut teeth, their scientifically determined 
and uniform hardness, their high-quality special- 
analysis steel—for instance, 


Constant engineering research and study have also 
kept Nicholson right in stride with the forward move- 


REGULAR PURPOSE FILES~—In all the 
multitude of types, cuts and. sizes for 
industrial, machine shop and saw tiling 
requirements, Also available: a complete 
line of Rotary Files and Burs in high- 
speed steel and carbide. 
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ments in shop practices and materials, as evidenced 
by many Nicholson developments in Special Purpose 
and Swiss Pattern (X.F. brand) files. 


Thus, Nicholson is always alive and alert toward 
giving you the broadest and most comprehensive file 
service and the utmost in file values*. 


Buy Through Your Industrial Distributor 


*Send for “FILE FILOSOPHY” for a comprehensive 
picture of the products of the world’s foremost file manu 
facturer. It also tells about kinds, use and care of files in gen 
eral. Invaluable to purchasing and production heads. FREE. 


NICHOLSON FILE CO., 18 Acorn St., Providence 1, R. I. 


(in Canada: Nicholson File Company of Canada Ltd., Port Hope, Ontario) 


CHOLSON FILES 


FOR EVERY PURPOSE 


US. 
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The “Joneses” and the com- 
panies they own save money, 
time and effort by relying on 
“US” Adjustable Multiple Spin- 
dle Drill Heads with QUICK- 
CHANGE universal joint assem- 
blies. 


We give the “Joneses” and you 
—immediate delivery. 


The U-1 Head—two to eight 
spindles—can be adjusted to a 
minimum distance between 
spindles of 11/16” anywhere in 
an area of a 6” diameter circle. 


The U-2 Head has two to twelve 


spindles, each built to drill up to 
%4’ diameter hole in cast iron. 
Standard spindles are furnished 
with No. 1 or 2 Morse Taper. 


Write for details on any type of 
universal joint adjustable head. 
Ask also about our totally en- 
closed gear driven adjustable, 
fixed center, or individual 
lead screw tapping heads. 
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Feed rolls push barstock through TOCCO Induc- 
tion Coils to heat stock to 2350°F for forging. 


with TOCCO Induction Heating 


FASTER PRODUCTION — 4200 nut blanks per hour—twice the output of a con- 
ventional hot punching machine—that’s the result of Lamson & Sessions Com- 
pany’s new automatic production set up with TOCCO Induction Heating. 


OTHER ADVANTAGES—TOCCO delivers exact tem- 
peratures (2350°F, plus or minus 25°) and delivers 
them so fast that scale has little time to form. Scale 
loss has been reduced to only about 1% for hot-rolled 
stock. TOCCO is clean and cool, fits right into the 
production line—no hauling to and from the heat- 
treat department—no unpleasant radiant heat to annoy 
workers. 


HERE'S HOW IT WORKS—Steel bars up to 1%” diam- 
eter are fed through TOCCO Induction Coils. The 
first two coils, operating off a 300 kw, three kc TOC- 
CO motor-generator set, preheat the rod. The third 


THE OHIO CRANKSHAFT COMPANY 


coil which operates from a TOCCO 250 kw 10 ke 
generator then boosts the rod to forging temperature. 
The hot rod then is fed to the special hot nut former 
(designed and built by NATIONAL MACHINERY 
CO.) which shears the rod to suitable lengths, forms 
the part and spits out the nut blank—ready for tapping. 


In your search to find sound methods of increasing 
production, improving products and lowering costs, 
don’t overlook TOCCO Induction Heating. If your 
products require heat treating, soldering, brazing or 
forging, it will pay you to investigate TOCCO for 
better, faster ways of producing thematlowerunitcosts. 


| FREE 


BULLETIN 


THE OHIO CRANKSHAFT CO, 
Dept.M-7, Cleveland 1, Ohio 


Please send copy of 
eating for 


of TOCCO Induction 
Forging.” 


Name 
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Carlton “gets around.” Yes, thanks to its special slid- 
ing bed plate base, this Carlton 4A radial drill moves 
the entire length of this 22-ft long G. A. Gray Co. cast- 
ing. At one setting it drills the required 75 levelling 
screw holes without the necessity of lifting so much as 
an ounce of its 33 tons. 


Think what this special Carlton mounting saves in 
terms of time, energy and expense in drilling this one 
casting alone! And yet this is but one of many Carlton 
engineering achievements planned for you . . . to bring 
you maximum hole drilling efficiency. 


Gray Builds ’em Big! 

This 65,260-lb. casting is the bed of 
what will be a 330,000-Ib. horizontal 
boring machine by The G. A. Gray Co., 
Cincinnati. The sliding bed plate 

base on the Carlton 4A radial drill 
makes it unnecessary to move 

this gigantic casting until after 

all drilling is completed. 
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hole drilling efficiency! 


Carlton offers seven other types of mountings, plus a 
variety of plain or uni-tilt tables and revolving jigs. 
And there's an equally wide choice in the Carlton 
radial drills themselves, too: many different models 
with arm lengths from 3-ft to 12-ft, column diameters 
from 9” to 26”, 

Carlton engineers will be glad to work with your 
engineers in laying out the most efficient radial drill 
set-up for your requirements. For maximum hole drill- 
ing precision and production today and tomorrow, 
check Carlton now. The Carlton Machine Tool Co., 
Cincinnati 25, Ohio. 
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New Taft-Peirce 


“ANGLE 


Here’s another new Taft-Peirce shortcut to 
faster, easier setups for machining and in- 
spection. The first real development in angle 
irons in several decades. ALL surfaces on a 
MULTIPLEX Angle Iron are scraped ac- 
curately flat . . . square within .0005” in 6” 
length . . . and parallel to opposite sides with- 
in .0005” tolerance. 


Note the inside right angular faces meet, 


unlike old style angle irons. Made of high 
quality cast iron, properly normalized and 
aged, base and angle sections are ribbed for 
rigidity. A valuable time-saver on boring 
mills, planers, and drill presses too, Multiplex 
angle irons frequently reduce multiple ma- 
chining operations to only one setup. 

Now stocked in 12” x 12” x 12” size. Plain 
working surface (without holes or slots) 
measures 9” x 12”. Approximate weight is 95 
pounds. For more information on these and 
hundreds of other Taft-Peirce Toolroom Spe- 
cialties send for your copy of the Taft-Peirce 
Handbook. 


SURFACE 
PLATES 


‘Vv’ BLOCKS AND 
ANGLE IRONS 


BENCH 
CENTERS 


SINE BAR 
AND BLOCKS 


THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R. 1}. 
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Gruen obtains MICRO-PRECISION accuracy with 
BLISS HYDRO-DYNAMIC PRESSES 


Accuracy is the keynote of operations at the to industries employing sub-die processes. 
Gruen National Watch Case Company, Cincin- Their efficient, accurate operation is typical 
nati, Ohio. This is especially true in theform- __ of results obtained with Bliss Hydro-Dynamic 
ing of the case itself, Here, tolerances are presses in all types of plants. At Gruen, 72% 
critical—with an exact fit of the crystal inside of the presses are Bliss-built. 
the watch case essential to keep it from falling Let Bliss, the world’s largest press builder, 
out. Gruen prefers the Bliss Hydro-Dynamic apply its long experience to your next press 
presses for this job—holding tolerances to problem. Talk it over with a Bliss sales engi- 
several ten-thousandths of an inch. neer. He can help you select the right press 
Equipped with high- and low-pressure for your special requirements. Meanwhile, for 
pumps, these Bliss Hydro-Dynamic presses more detailed information about Bliss Hydro- 
are the moving-up type--- especially suited Dynamic presses, write for Catalog 30-A. 


on your ress is more than a name... it’s a guarantee 


E. W. BLISS COMPANY, Canton, Ohio 
PRESSES, ROLLING MILLS, SPECIAL MACHINERY 


Subsidiary: The Die Suppiy 
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MODEL R-18 AUTOMATIC So-swincy LATHE 
MACHINES LARGE CYLINDER LINERS 
AT FAST PACE 


AUTOMATIC \ 


wing 


Fig. 1. Model R-18 Lo-swing Lathe equipped for machining large cylinder liners 


PRODUCTION COSTS 
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MONTH 


PREPARED BY THE SENECA FALLS MACHINE Co. PEOPLE’ seNECA FALLS, NEW YORK 


CHAMFERING TOOLS SHOWN 
BROKEN LINE ARE LOCATED 


Problem: To turn outside 
diameters, face shoulders and 
chamfer large cylinder liners 
11-1/2” diameter by 22” long. 


Solution: The large swing vz, vay IN 


Fig. 2. Details of arbor construction and location of 22 cutting tools 


Model R-18 Automatic Lo- 
swing Lathes selected for this 
job were equipped with spe- 
cial tailstocks and tooling 
engineered for this particular 
job. 

The work is held and driven by a special 
driver, mounted on the headstock spindle, 
which has two rows of six, air-operated driv- 
ing jaws. Each row is operated by its individ- 
“a pull bar (Fig. 2) thus equalizing the air 
pressure on both sets of jaws. In order to 
avoid distortion and provide increased sup- 
port, both sets of jaws grasp the work piece 
where the wall thickness is greatest. 


SAFETY SWITCH PREVENTS MACHINE STARTING 

UNTIL WORK LOCATOR IS RETRACTED 
AiR OPERATED ASSIST LEVER AND LOCATOR 

ARM | FOR POSITIONING WORK PIECE ON | il 


‘ 
Fig. 3. Close-up view of special tooling and tailstock 


KY 


The relieving type tailstock has a 20 inch 
stroke, operated by a motorized lead serew, 
permitting easy removal of the cylinder 
sleeves from the long driver. Its large revolv- 
ing spindle is fitted with an air-operated, ring 
type expanding arbor which supports the 
work at the tailstock end. 

The work is located in relation to the ports 
previously cut around the liner body by a 
locator arm (Fig. 3) which enters one of 
the ports when swung downwards. The op- 
erator then positions the piece on the driving 
arbor with an air-operated assist lever which 
holds it tight against the locator until the 
driving jaws grasp it. A safety switch above 
the locator.arm prevents the machine being 
started with locator in engaged position. 

A 60 HP motor drives the machine. Floor 
to floor time is 5.2 minutes, demonstrating 
the substantial economies possible with Lo- 
swing methods. Let Seneca Falls engineers 
assist with your turning problems, 


SENECA FALLS MACHINE CO., SENECA FALLS, N. Y. 
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IBM equipment has gained a world- 
wide reputation for the speedy 
solution of problems in computa- 
tion and the recording and tabula- 
tion of records of all kinds. NICE 
No. 6083 ball bearing is a small 
but vital part of these IBM Ma- 
chines. Millions of No. 6083 have 
been produced to meet the ever 
expanding use of IBM Machines 
in industry, commerce and 
government. 


This IBM use of 6083 is typical of 
many hundreds of similar success- 
ful NICE bearing applications, and 
we invite your investigation of the 
design and cost saving opportuni- 
ties the NICE LINE can offer YOU! 


4 | Catalog No. 150 is available upon 
request. Send for your copy. 


size) in which NICE No. 6083 . - . enlarged approxi- 
bearing is used as the cam ‘i mately 4 times. 
following roller on the circuit 
breaker arm. This unit is typical 


of those used on IBM Account- 


ing Machines Types 402 and 
403 and on IBM Electronic 
Calculator Type 604. As the 
name implies, these circuit 
breakers are used to interrupt 
electrical circuits intermittently 
during operation. 


IBM Accounting 
Machine Type 402 


IBM Electronic Calculator 
Type 604 
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NICE BALL BEARING COMPANY 
NICETOWN PHILADELPHIA: PENNSYLVANIA 
: For more information on products advertised, use Inquiry Card, page 265 
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OUR CREED: 


"Let no one make 
a better Gear” 


... regardless of Type, Size, Material or Quantity 


Our designers, our shop men, our management and our sales engi- Spur 
° neers always have this in mind . . . To everyone at ‘‘Phillie Gear", Internal Spur 
the making of good gears is a challenge .. . a “heritage’’ acquired Helical 
from over 60 years’ continuous experience. Internal Helical 
Worm 
So, when the gears are to be used on your own requirements, or ¥ 
: Herringbone 
on equipment that you make for others—you can always depend on Bevel 
Philadelphia for precision gears. Spiral Bevel 
At ‘Phillie Gear'', Men, Methods, Materials and Management Hypoid 
work as a team to make this possible. Zerol 
May we suggest that the next time you need gears, you ‘phone, Racks 
write or ask a “Phillie Gear'’ Engineer to call? You'll be agreeably Splines 
surprised with the advice, service and courtesy you receive. Sprockets 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON + LYNCHBURG, VA. 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls — 
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One of our customers, who recently called 
to order his fourth Blanchard Surface Grinder, 


made us blush with pleasure. 


“It’s a shame,” he said, “that every machine shop owner 


doesn't know as much about Blanchards as I know. 


“I use 3 Blanchards almost around the clock 
in my contract machining business. They make it 
possible for me to do work much more economically — and in a great 


deal less time —than my customers can. 


“For example, one of my customers had been 
grinding 1, 8” of stock off both sides of 3“ x 4“ 4140 steel blocks, to a dimension 
tolerance of + .0005". The fastest method in his shop involved turning 
the blocks in a chucking lathe and then grinding them 


in three operations on his grinder. 


“We put the blocks, 17 per load, on a Blanchard and ground them to size... 
in exactly the same time that my customer needed to turn 5 blocks before grinding. 
“If you could tell every machine shop owner that story, 


you'd sell more grinders than you could build.” 


We're following his suggestion! 


Send for your free copies of “Work Done On The 
Blanchard”, fourth edition, and “Are of Blanchard 
Surface Grinding” 


THE BLANCHARD MACHINE COMPANY 64 STATE ST., CAMBRIDGE 39, MASS., U.S.A. 
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H-P-M FASTRAVERSE 
Rubber Pad Forming Presses 


THE 
HYDRAULIC PRESS 
MEG. COMPANY 


MOUNT GILEAD 
OHIO,U S A 


“A FEW OF THE HUNDREDS OF USERS OF | Jesting 
H-P-M ALL-HYDRAULIC FASTRAVERSE PRESSES General Motors * Hot Point * Hughes Tool * Modine _ 


Boeing * Briggs * Budd Wheel * Buick * Douglas = North American ® Oldsmobile * Oliver © U. S. Steel 
Caterpillar Tractor Chevrolet Chrysler Goodrich Pratt & Whitney Revere Copper & Brass Servel COMPLETE 
Consolidated Vultee Curtiss-Wright  Frig 


= 


Blocking 
& 


Briquetting 


Rubber Pad Forming 


HPM.DIAFORM 
(Rubber Diaphragm Forming) 


CYLINDERS 
150 P.S.1. Air and 300 to 
3000 P.S.1. Oil Hydraulic 


Directional 
complete range to 3000 P.S.1. 


Compression 


Transfer Molding 


Reinforced 
Plastics Molding 


Cartridge Case 


VALVES 


and Functional, 


Fixed and Variable 


Cold Extrusion 


PUMPS & MOTORS 


Displacement to 3000 P.S.I. 


Rayon Steeping 


Shell Forging 


POWER UNITS 


for every application. 


Complete power packages 


ACCESSORIES 


Items to complete that 
hydraulic circuit. 


WORLD-WIDE SALES ENGINEERING COVERAGE 


H-P.M DOMESTIC OFFICES 
CHICAGO 45, ILLINOIS 
DETROIT 2, MICHIGAN 
MOUNT GILEAD, 
TEANECK, N. J 
PITTSBURGH 22, PA. 


DOMESTIC REPRESENTATIVES 
ATLANTA, GEORGIA 
Chandler Machinery Co. 


BIRMINGHAM 3, ALABAMA 


Quinn, McKerall & Quinn 


CAMBRIDGE 42, MASS 
Austin Hastings Co, Inc 
DALLAS, TEXAS 

Tri-State Machinery Co. 
DENVER, COLORADO 

The Mine & Smelter Supp'y 
HOUSTON 2, TEXAS 

The H. L. Thompson Co 
KANSAS CITY, MISSOURI 
Blackman & Nuetzel Mach. Co 
LOS ANGELES 11, CALIF. 
Machinery Sales Co 

NEW ORLEANS, LOUISIANA 
Frederic & Baker 

OMAHA 2, NEBRASKA 

Fuchs Machinery & Supply Co. 


Co 


THE HYDRAULIC PRESS MFG. CO. 


PORTLAND, OREGON 
Hallidie Machinery Co., 
RICHMOND 2, VIRGINIA 
Smith-Courtney Company 
SAINT LOUIS 8, MISSOURI 
Blackman & Nuetzel Mach. Co. 
SALT LAKE CITY, UTAH 

The Mine & Smelter Supply Co. 
SAN FRANCISCO 3, CALIF. 
B-H-S Machinery Sales Co. 
SEATTLE 4, WASHINGTON 
Hallidie Machinery Co., 
SHREVEPORT, LOUISIANA 
Frederic & Baker 


Inc. 


Inc. 


CABLE ADDRESS: 


MOUNT GILEAD, 


- 
TULSA, OKLAHOMA 
Blackman & Nuetzel Mach. Co. 
WASHINGTON, D. C. 
The J. H. Elliott Co. 


CANADIAN REPRESENTATIVE 


TORONTO, ONTARIO 
F. F. Barber Machinery Div. 
Massey -Harris-Ferguson, Ltd. 


EXPORT DEPARTMENT 
MOUNT GILEAD, OHIO 


The Hydraulic Press Mfg. Co. 
“HYDRAULIC: 


OHIO, A. 


 ALL-HYDRAULIC FASTRAVERSE PRESSES 
FOR: «CEVERY PRESSURE PROCESSING NEED! 
NEW COMPLETE LINE OF HYDRAULI MPONENTS! 
ky 


| A leading supplier of jet engine parts, Cockshutt Aircraft 
Ltd., Renfrew, Ontario, Canada, is obtaining many pro- 
duction economies by Hydroforming a variety of engine 
« components that would be costly or difficult to produce by 
conventional methods. Two Cincinnati Hydroforms of 12” 
and 26” capacities are employed. The part shown in the 
s photograph above and in Figs. 1 and 2 is typical of the 
work produced by Hydroforming. 
Frequently Cockshutt finds it advantageous to combine 
Hydroforming and mechanical pressing to produce a drawn 
part. They report the following benefits are obtained from 
total Hydroforming and from combined Hydroforming- 
mechanical press drawing: 
Greatly reduced tool costs. 


" ” Parts are produced free from wrinkles, deformation and excessive 
scratching. 
Part quality is improved as there is a minimum of wall and nose thin-out. 
. . The metal is di:placed rather than stretched into shape. 


Hydroforming offers many time- and cost-saving advan- 
tages—-particularly for development work and for short 
runs. Let a Cincinnati Milling field engineer give you com- 
plete details. For a description of the Hydroforming process 
and specifications of the 8", 12”, 19”, 23”, 26” and 32” 
machine sizes, write for Bulletin M-1759-3. 


CINCI 


NATI. 


Cockshutt Aircraft Ltd. 
produces improved jet engine 
parts at lower costs by 


COMPLEX REENTRANT-SHAPED JET ENGINE PART 
is produced on the Cincinnati 26” Hydroform 
in two operations. See Figs. 1 and 2 below. | 


Fig. 1: 1st Hydroform Operation 


Fig. 2: 2nd Hydroform Operation 


A 17%" dia. blank of 0.064” Nimonic 75 is 
first drawn to shape shown in Fig. 1. The punch 
consists of two principal elements: a segmented 
top and a solid base for forming the shape as 
shown in Fig. 2. The top, segmented section of 
the punch is shown at right on the table in the 
photograph above. Completed part and Ist 
operation shell are also shown. An annealing 
operation is used between the lst and 2nd 
draws to reduce the grain size. To achieve 
additional clarity of outline at the neck section, 
the part is rolled after trimming. 


THE CINCINNATI MILLING MACHINE CO, 
CINCINNATI 9, OHIO, U.S. A, 
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toolmakers prefer this 
CINCINNATI shaper 


17 cubic foot Revco, one of many Food Freezer models 
built by Revco, Inc., Deerfield, Michigan. 


Revco, Inc., producers of Food Freezers, 
state their toolmakers prefer using this 
20” H. D. Cincinnati Shaper. They 
like the convenience of all controls 
located at the operator’s position and 
the amazing speed of the electro-mag- 
netic clutch and brake. They like the 
assurance provided by the 50 PSI. 
automatic lubrication. They like the 
very high accuracy obtained in shaping 
jigs and fixtures, drawing, forming and 
blanking dies. 


Write for the new illustrated catalog 


N-6 on Cincinnati Shapers. 


Photo courtesy Revco, Inc., Deerfield, Michtgan 
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Cincinnati Electro- 
Magnetic Clutch and 
Brake and 50 P. S. I. 
Automatic Lubri- 
cation. 


CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. 
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The Checking Fixture 
One Wanted Make 


... is now saving 8 hours per day 
in precision inspection time! 


The extremely close fit of the adapter, required to 
make it a universal tool, discouraged leading gage 
manufacturers throughout the country from attempt- 
ing its manufacture, but the gage was built, both 
within tolerance and on schedule, by Turner Bros. 
skilled craftsmen. 

Designed by a leading aircraft manufacturer to 
eliminate inspection bottlenecks, it checks a number 
of different parts to a tolerance of one ten thousandth 
in 6” for angularity, runout, parallelism and location 
at room temperature. 

To further illustrate the almost impossible toler- 
ances demanded in its manufacture: (1) The checking 
points on the master run within one ten thousandth 
at the end of the shaft 20” long swinging on a 22” 
circle. (2) The unfavorable aspect ratio could have 
caused an error of seven times original tolerance. 
This forced Turner craftsmen to work within mil- 
lionths rather than the one ten thousandth print 
tolerance. 

Perhaps you too have an “impossible” inspection 
problem, and perhaps Turner can be of assistance in 
helping you design and build a checking fixture to 
do the job. Why not write us today describing your 
problem, and after our engineering department 
analyzes it, our field engineer will discuss it with you. 


Got a Tough Production Problem? 


Turner has been helping both large and small manufac- a ge 

turers solve tough production problems by designing and aa RNE 

building special purpose machines. All of these machines Cer: 
use standard bases and columns to keep manufacturing BROS? INC. - 
costs down, It means you are assured of a machine -. 9625 HILTON ROAD 

specially designed for your particular application, yet “dae 20, MICHIGAN fA 

without the high extra costs you might expect. Write 2 

today describing your problem. After our engineering 

department analyzes it, our field engineer will discuss 

it with you. 
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Modern metal processing with electric heat 


BUFFALO ARMS HAS BEEN USING G.E.'S 20-KW AND 5-KW INDUCTION HEATERS FOR 2'2 YEARS WITHOUT A MAJOR BREAKDOWN. 


Says Buffalo Arms: 


“G-E induction heaters insure quality guns 
that meet rigid government requirements” 


General Electric induction heaters perform dependably whether 
they are used for hardening, brazing, annealing, or soldering, 
reports Buffalo Arms, Inc., Akron, N. Y. ordnance equipment 
manufacturer. 

Says W. I. Wood, Chief Methods Engineer: ‘The aircraft 
guns we produce have many working parts that require special 
heat treating and hardening to insure their dependable perform- 
ance. Our G-E induction heaters give us that degree of accuracy 
and uniformity needed to meet rigid goyernment standards and 
assure top quality in our finished product.’’ 


FOR APPLICATION ASSISTANCE 


To learn how you can profitably apply induction heat in your 
metal processing, contact your nearest G-E Apparatus Sales 
representative. And write for the new, modern-metal-processing 
bulletin, GEA-5889, on furnace and induction brazing. Address: 
General Electric Company, Section 720-133, Schenectady 5, N.Y. 


GENERAL ELECTRIC 


For more information on products advertised, use Inquiry Card, page 265 


G-E INDUCTION HARDENING 


SELECTIVE HARDENING of this breech-block slide 
is a typical operation at Buffalo Arms. 
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The BD is the preferred hub-type wheel for heavier stock removal. Ideal for smoothing and blending welds on fabricated work ; smoothing 
flame-cut edges and stainless steel welds; cleaning between teeth of gear castings; many slotting, notching and cutting-off operations. 


4 Great Team-Mates 
or your TOUCH of GOLD” 


Norton REINFORCED WHEELS add value, cut costs, 


on hundreds of grinding jobs 


Here’s The Line-Up 


BD Rigid hub-type, resinoid bonded. Glass cloth re- 
inforcement for high strength plus the Nylon 
layer add up to extra hub-wheel safety. For the more 
severe jobs on your right angle grinders, 


BF Semi-flexible hub-type, resinoid bonded. Cotton 
fabric reinforcement with the additional layer of 
Nylon. For better finish and contour blending. 


b Semi-flexible straight wheel, resinoid bonded. 
Cotton fabric construction similar to the BFR but 
without Nylon reinforcement. For periphery grinding 
only. An excellent deburring and finishing wheel. Also 
available in mounted wheels and points and in hand 
sticks, 
BN Straight wheel, resinoid bonded. Glass cloth rein- 
forcement, as in the BD. Provides very high re- 
sistance to breakage in a wide range of cutting-off and 
other jobs, 
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Add outstanding versatility to 
strength and to safety, multiply the re- 
sult by four and you have one reason 
why this Norton team rates as the “Big 
4” among reinforced wheels. 


Separately, each handles a consider- 
able number of important grinding 
jobs. Together, they cover an almost 
endless list of applications, ranging 
from light deburring to severe cutting- 
off. And they do every one of these jobs 
with the extra safety, service life and 
economy that add the real ‘Touch of 
Gold” to your grinding operations. 


Your Norton Distributor 


will be glad to demonstrate Norton Re- 
inforced Wheels in your shop, and to 
aid you in any grinding problem. Or 
write to Norton Company, Worcester 
6, Mass. for the Brand New Catalog on 
Reinforced Wheels. Distributors in all 
principal cities, listed under “Grind- 
ing Wheels” in your classified phone 
directory. Export: Norton Behr-Man- 
ning Overseas Incorporated, Worcester 
6, Massachusetts. W-1551 


ABRASIVES 


Waking better products... 
to make other products better 


The BN is the recommended cut-off wheel wherever great 
strength and safety are vital. Excels at cutting-off non-ferrous 
gates and risers and various non-metals. Its range also includes 
cutting wire rope, slotting rails, tuck pointing, etc. Small sizes 


are popular on small portable grinders. 


The BFR is outstanding for light 
snagging, light weld grinding, smooth 
finishing, blending contours and 
corners, removing mold marks, re- 
moving rust and scale; and scarfing 
and beveling before welding. Also 
for notching gates and risers. 


The BF, a straight wheel version of 
the BFR, is the wheel to use for light 
deburring, breaking edges on ma- 
chined work, taking off flash from 
plastic parts, removing light welds 
and many other miscellaneous light 
portable and bench grinding applica- 
tions, 


For more information on products advertised, use Inquiry Card, page 265 


BF Mounted Wheels and Points, like all Norton mounted 
wheels and points, are trued on their own spindles. Having 
the same laminated construction as the larger BF wheels, they 
are designed for such jobs as finishing plastic molds, glass 
molds, forging dies, etc. For hand finishing, use BF sticks. 
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A Standard engineer’s advice helped 


cut rejects by over 90% 


@ In the manufacture of children’s wagons at the 
Steger Products Manufacturing Company in Steger, 
Illinois, 20-gauge cold rolled steel is drawn to a 442” 
depth. Of the 8-hour shift capacity of 1600 to 1800 
wagon bodies, up to 20° formerly wound up as rejects. 
Also, it was necessary to clean the dies after every 10 
to 15 bodies. A single small scratch on the die caused 
excessive die galling and torn or ruined bodies. 

The company tried 10 or more drawing compounds 
without solving the problem. Then a Standard Cutting 
Oil Engineer suggested Stanicoo. HD Soluble Oil. 

That was six years ago and Stanicoot HD is still on 
the job. The reject rate has been reduced to less than 


1% a day. Die galling has come down to almost noth- 
ing. Dies are now cleaned only once or twice daily. 
Again, Standard Oil’s metalworking products prove 
they can do the hard jobs better! 

Stanicoot HD Soluble Oil: for cutting and grinding 
operations, for certain forming operations. Mixes 
readily, non-irritating, anti-rust. To take full ad- 
vantage of this many-purpose cutting fluid, call on the 
services of your Standard Oil Cutting Oil Engineer. 
If your plant is located in the Midwest, write Standard 
Oil Company (Indiana), 910 S. Michigan Avenue, 
Chicago 80, Illinois, to secure the services of the 
Standard Cutting Oil Engineer nearest you. 
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Standard’s Bill Easterwood worked with the Steger At Steger, die cleaning is of major impor- 
Company on their drawing problem. Specially tance because a single scratch can result in 
trained, Bill Easterwood is one of a corps of cutting torn or ruined bodies during the processing. 
oil and lubrication engineers headquartered near Since the introduction of STaANicoot HD, the 
your plant throughout the Midwest. There’s a spe- time-consuming die-cleaning operation has 
cialist to assist you with your lubrication problem. been safely reduced to an effective minimum. 


In this deep-draw operation Stanicoot HD is used just as it comes from the barrel without the addition 
of water. The 22-gauge cold rolled steel is drawn to a depth of 42”. The sheets are dabbed with 
Sranicoo. HD as they are put on the press. Breakage which formerly had been a major problem has 
been reduced to a point where it is no problem at all. 


STANDARD OIL COMPANY (Indiana) 


A complete line of metalworking products including: Sranicur Cutting Oils— 


Special duty cutting oils with correct proportions of extreme-pressure and 


friction-reducing ingredients. STanostamp Compounds—Three established 


products for stamping or heavy drawing operations on either low-carbon or 


alloy steels. SupertaA Quenching Oil—For quenching work on systems where 


cooling facilities are limited and bath temperatures are high; efficient quench- 


ings of large forgings. 
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Here’s another reason 
it pays to get a proposal 
from Fosdick 


Bed Production Time Slashed 


“Since installing our new FOSDICK’’... 
says Sidney Machine Tool Co. 


“Our new Fosdick Radial is easy to handle, requires less time for job set-ups. 
And its operating advantages are numerous. Formerly, we put 28 hrs. into drill- 
ing our 28’ lathe bed. But with our new Fosdick Radial Drill, we've cut drilling 
time by 6 hours . . . saved valuable production time! We've found that it pays 
to get a proposal from Fosdick.” 


Fosdick Hydraulic Radials are available 
with 3’ to 8 arms, 11” to 19” columns. 
For full information, ask for Bulletin AT-M. 


Fosdick give Faster 


Close-up of Fosdick hydraulic 
column clamp. Note the sliding- 
shoe design which gives it 
Straight-line clamping action. 
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Fosdick 5’, 13” Radial 
cuts lathe bed drilling 
time for Sidney. Bed 
is rail-mounted for 
faster positioning. 


More Easier 


Fosdick Radials give you many features that insure fast, rigid, precision drilling. To name a few: 


Hydraulic Column Clamp. New sliding-shoe design gives 
rigid straight-line clamping action. Prevents side movement of 
column for sustained accuracy and speed of drilling. 


Locking Control. With this feature, set-up time is reduced to 
a minimum. When feed mechanism is engaged, an automatic 
interlock clamps the head and the column. When feed is disen- 
gaged, clamping is maintained. This permits the operator to 
change tools without disturbing the position of the head. 
Clamping is disengaged by independent levers. 


Tool Ejector. For speedy tool removal all the operator has to 
do is to move the spindle to its extreme upper position. This 
automatically disengages the tool. No drifts or hammers 
necessary. 


Automatic Positioning Table. Now, available for use with 
radial drills! Without jigs, the Fosdick Automatic Positioner 
makes possible exact reproduction of precision drilled, bored, 
tapped and reamed parts... within tenths! For details write for 
Bulletin AT-M. 


Need Drilling Equipment? Get a Proposal from Fosdick! 


Sensitive 
Radial Drills 


Sensitive and 
Borers _ } Upright Drills 


Automatic 
Positioning 


OSDIC 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 


For more information on products advertised, use Inquiry Card, page 265 
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They're uniform—both in sealing contact and 
in spring load. KLozures are precision made 
to the highest standards of accuracy. 


2 They save space—these seals are compact 
* and light in weight, yet they’re rugged. 


3 They give positive bearing protection—k1o- 
* zuReS seal the lubricant in and keep dust, 
dirt and water out. 


They save money—made in radial widths 
smaller than conventional oil seals and with 
fewer parts. 


Leading manufacturers of power lawn mow- 
ers and power lawn mower engines know 
they can depend on Garlock KiLozure oil 
seals for maximum bearing protection under 
rugged service conditions. Engine manu- 
facturers use KLozurEs on the output shaft. 
Power lawn mower makers use Garlock 
Kiozures to protect bearings on wheels, 
reels and gear boxes. 


THE GARLOCK PACKI 


~ © In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. *Registered Trademark 
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Why more manufacturers of 
POWER LAWN MOWERS 


use KLOZURES 


than any other oil seal! 


Sales Offices and Warehouses: Baltimore Birmingham ¢ Boston ¢ Buffalo Chicago Cincinnati Cleveland Denver 
Vw \ Detroit ¢ Houston ¢ Los Angeles « New Orleans ¢ New York City ¢ Palmyra (N. Y.) ¢ Philadelphia ¢ Pittsburgh e Portland 
f ‘ (Ore.) ¢ Salt Lake City ¢ San Francisco ¢ St, Louis ¢ Seattle ¢ Spokane e Tulsa. 


Model 93-B—A narrow 
cross-section seal with 
synthetic rubber outer 
covering for soft metal 
housings. 


Model 71A—A narrow Model 71-B—A narrow 

cross-section springless cross-section spring-loaded 
seal for grease reten- seal for either light or 

tion and dirt exclusion. heavy lubricants. 


Let us show you how Garlock Kiozure oil 
seals can prolong the life of your bearings. 
There’s a service-tested KLozurE model for 
every bearing application. Get all the facts 
—call your GARLOCK representative or write 
for KLozure Catalog No. 10. 


NG COMPANY, PALMYRA, NEW YORK 


PACKINGS, GASKETS, OIL SEALS 
MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 


For more information on products advertised, use Inquiry Card, page 265 
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ECONOMICALLY... 


™~ (Down to .032” dia.) & AS LITTLE AS 30 SECONDS PER PIECE 


ACCURATELY... 


° e TO .0002” FOR SIZE AND 50 MILLIONTHS FOR ROUNDNESS 


‘You beat a KELLERFLEX 


Small hole finishing with Pratt & Whitney KELLERFLEX Burs is superior to all other methods. In actual 
production, a single bur has finished as many as 3,000 holes in hardened steel bearing races . . . 
compared to only 7 for mounted points. Only Kellerflex Carbide Hole Finishing Burs,engineered and 
master machine ground for precision and concentricity, can deliver this cost-cutting performance. 


Pratt a Wuitney 


DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S.A, 
1860 


WOE ¢ NEW YORK « 


GRANCH SIRMINOHAM © BOSTON © CHICAGO © CINCINNATI © CLEVELAND © DALLAS (The Stonce Co.) © DETROIT © HOUSTON (The Stance 
PHILADELPHIA © PITTSBURGH © ROCHESTER © SAN FRANCISCO © ST. LOIS © EXPORT DEPT, WEST NABTIORD 


front on every point of comparison 


Ni: 


COMPLETE LINE FROM 50 TO 775 TONS. 


MACHINE & TOOK WOR 


ws OF fesses, Sheers, machines Tools for Plate and Sheet Metal Work 


*““MULTI-MACHINE”’ VERSATILITY 

TO BOOST PRODUCTION 

Practically limitless in their scope of forming, 
bending, punching, blanking and related opera- 
tions, Niagara Press Brakes get more done for 
you because they do more jobs. One reason: Ad- 
vanced design. Another: The extensive line of 
Niagara Press Brake Dies available. 


UNIFORM BENDS WITH STRAIGHT- 
EDGE ACCURACY 
Double end twin drives with double reduction 
gearing, on all models, provide uniform, constant 
application of power at both ends of the ram, 
Off-center loading presents no problem. 
Rugged, streamlined frames feature box type 
crowns of unequaled strength and rigidity, as- 
suring maximum resistance to deflection and 
permanent alignment of bearings and ram, 


3-SHIFT STAMINA TO HANDLE 
WORK-HEAVY SCHEDULES 
Close attention has been given to every design 
detail. Nothing has been overlooked. Each frame 
size has been scientifically tested to detect and 
eliminate harmful stresses at all critical points. 
Laminated non-metallic ways, an exclusive 
Niagara feature, reduce wear to an absolute mini- 
mum, providing accurate alignment and longest 
possible service life. All gearing is totally en- 
closed in sealed oil baths for thorough, clean 
lubrication. 


ALL STEEL 
PRESS BRAKES 


Once again, Niagara’s forward-thinking en- 
gineering has produced a metal working 
machine years ahead of its time. As you 
become familiar with the significant de- 
velopments embodied in this revolutionary 
new line of all steel press brakes, you will 
realize why it carries the Niagara name- 
plate. After all, who is more uniquely quali- 
fied to be its builder than the builder of 
America’s most famed and most complete 
line of presses, shears, other machines and 
tools for plate and sheet metal work? 

Call in your nearest Niagara representa- 
tive at once. Let him tell you, in detail, 
what these great, new press brakes can do 
for you. 


CHECK ALL THE FACTS, YOURSELF! 


Compare. Make a care- 
ful, feature-by-feature 
appraisal of Niagara's 
years-ahead press 
brake design. Write for 
new Bulletin 89C ... 
the most comprehen- 
sive press brake litera- 
ture ever published. 


NIAGARA MACHINE & TOOL WORKS 
BUFFALO 11, N. Y. 


DISTRICT OFFICES: 
Detroit © Cleveland * New York © Philadelphia 


Dealers in principal U. S. cities and major foreign countries 


engineered to expand your output 
.-- AT SAVINGS! 
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SHELF DELIVERY! 


ex TRA HIGH SAFETY FACTOR! 


DEPENDABILITY ... backed 
by 38 Years of Know-How! 


a CIRCULAR HEADS WITH TIE RODS 


O;O O 


SPACE 
@ T-J | T-J SAVED 


T-J SPACEMAKER __ . provides additional room for 
adjacent equipment without sacrificing strength 


AIR CYLINDERS 


Streamlined design of the new T-J Spacemaker eliminates tie rods ... saves up to 40% in 
mounting space! \t's performance-proved . . . super rugged with extra high safety factor... 
solid steel heads . . . heavy wall, precision honed, hard chrome plated, seamless steel 
body .. . leakproof cylinder head to body construction . . . heavy duty, hi-tensile, hard 
chrome plated piston rod. 
Available with the new T-J Super Cushion Flexible Seals which insure positive 
cushion with automatic valve action for fast return stroke. Many standard sizes and 
styles... for pushing, pulling, lifting, clamping or control jobs. T-) dependability. 
Write for bulletin 454. The Tomkins-Johnson Co., Jackson, Mich. 


exp TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CYLINDERS CUTTERS CLINCHORS 
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CLESFORGE faced ons 


Gre Mere SM: hey Diy (Grind 


‘ On every job — no matter how difficult it may be — you'll appre- / 
\ ciate the extra quality in these famous drills. They produce / 
\ better work faster, at lower cost. No other drill gives you 
e \ 


such outstanding performance and economy. 


THE CLEVELAND TWIST DRILL CO. 


1242 East 49th Street Cleveland 14, Ohio ; 
Stockrooms. New York 7 Detroit 2 + Chicago 6 Dallas 2* San Francisco 5* los Angeles 58 
Borrus, ltd. Leadon W 3, England 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR 
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Dial Snap Gages | Dial Snap Gages 
(Direct) (Lever) TYPE 


Fully encased movement and indi- 
cator protected against damage. 
\. maintains constant parallelism Set-back indicator and handle per- / 
~~ between anvil faces. ak. mit entry into narrow recesses. 
\ Wide choice of indicators. 
8 SIZES, each with 8 SIZES, each with 


i > 
1” range, cover over 2" range, coverover- 


/ Dial 
Bore 
Gages 


Three new models 
extend dial bore 
gaging range by 
intermediate steps 

down to Ye” diameter. 
Each utilizes STAND- 
ARD's new, highly prac- 
tical CENTERING-SIZE 
DISC principle. Simple in de- 
sign, easy to set, easy to 
use, but amazingly accurate 
and effective in small bore 


Introducing a new type of 
pin locking mechanism which 


PATENTED PATENTED 


STANDARD's 
STANDARD GAGE 


original device 
presents a number of 


for converting 
AGD Adjust- 
able Limit Snap 
Gages to DIAL 
Snap Gages 
now available 
with wide 
range of indi- 
cators from 
to 2%" di- 
ameter, gradu- 
ations of .001”, 
.0005” 
and .00025”, and a wide 
variety of dial — 


PRODUCTS 


each deliberately designed 
to help you do a better job 


including metric. 


Available sepa- 
rately for your 
frames or as- 
sembled in AGD 


frames 


by us. 
PATENTED / 
/ 
PATENT 
APPL. FOR 


DUAL THROAT 


PARALLOG 
Midget Dial Comparator \. 


STANDARD 


x Dial Bore Gages 


now available 
in 10 sizes 

covering range 

from Vg" to 24” 


”, © A most useful and versatile gaging instrument. Upper throat . 


is deep, for measuring flat work pieces and stock. Lower 
throat designed for gaging small round or cylindrical pieces. 
Three-eighth inch range. May be used as dial comparator 
at inspection bench, or gage may be detached and brought x 


to work piece like a dial snap gage. 


\ 


\ PATENT 
APPL. 
FOR 


\ 


We invite your investi- 
gation and trial of these 
new gages, each de- 
signed to help YOU. 


2 INC. 


Write for brochure on 
“NEW PRODUCTS” for 
more complete details 
on these instruments. 


Poughkeepsie, NY. 
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How the DRAPER CORPORATION reduces their 


cost savings opportunities 


to careful analysis 


July, 1954 


ROCKFORD 
INSERT 
GROUP 


“Top ™ 
the fina 
chine pure 

re 
decision® 


it is costing 

advantage 
snities” 

Jest, president 


CORPORATION 


‘Thomas 


pRAPER 


Keep Gathering Metal-Working 
Production Ideas... Be Well 
Informed When the Time 


for Replacement Arrives 


on at 38,66) 41.00 makes ’ 
py the DroPr new in 
acemem™ non future 
get 
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Broaching is a metal-cutting process that will remove stock to 
precision limits faster than any other metal-cutting process known ~~ and 
will maintain those precision limits throughout production runs, 


Below are a few jobs that have been done with 
American broaching tools and machines. 


Broach and burnish 
round holes in re 
frigerator hub parts. 


Broach splines and 
hole in automobile 
bevel gear. 


Broach seven exter- 
nal slots in pump 
rotor part, 


Regardless of how simple or complex your broaching 
application may be, American can furnish you broach- 
ing tools to meet your requirements in part tolerance and 
finish. 


Broach jig pads and 


Se ee In addition to making all types of broaching tools, Ameri- 
eas mad — & can builds broaching machines and fixtures, giving you 
’ a well-rounded manufacturing service. American backs 
up its products with a strong service organization that 
makes certain broaches, fixtures and machines installed 

by American will do the job for you. 


Seay ee Re So why not let American help solve your machining prob- 
and cam surface of x lems. Just send a part print or sample for a free estimate. 


gear part. 


Write for Catalog 450. It describes 
American broaches, machines and fixtures. 


BROACH & MACHINE 


A DIVISION OF SUNDSTRAND MACHINE TOOL CO. SUNDSTRAND 
American Building - Ann Arbor, Michigan 
See Amerccan First —for the Best in Broaching Tools, Broaching Machines, Special Machinery 


Machinery, July, 1954 


MACHINES DESIGNED TO MEET YOUR NEEDS ROCKFORD, ILLINOIS, U.S.A. 
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FOR FAST FINISHING 
OF LONG OR LARGE PARTS 


If your work consists of long or bulky parts, Mattison 
UK Traveling Wheel Grinders will finish them at a sur- 
prising rate of speed and accuracy and at very low cost. 
Large and awkward shaped pieces are frequently ground 
in a good deal less time than previous method. The part, 
no matter how large, is clamped in a stationary position 
and the grinding wheel passes across the surface to be 
finished. Amount of floor space needed is litthe more than 
half that required by traveling table machines of equal 
capacity. The operator’s position on the carriage, to- 
gether with the convenient grouping of all controls, 
makes for utmost grinding accuracy and speed regardless 


of the size of the job. 


For further information, send for new free circular No. 


844-2 RM covering this machine. 


Machinery, July, 1954 


: 


The operator rides the carriage of the UK Traveling Wheel 
Grinder. From this position he gets a safe unobstructed 
view of the grinding wheel at point of contact and can 
observe the work at all times. 


Heavy work of practically any length can be rapidly 
ground to close tolerances with no more power required 
than for lighter work — the UK's table is always station- 
ary. Picture shows end of 35’ base being ground. 
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HOW TO HOLD A DIFFICULT PIECE 
AND DRILL A LOT OF HOLES IN IT 


The compressor housing of a big jet engine 
is a large and awkward magnesium-alloy 
“spider” that is hard to hold and hard to 
handle, and requires a large number of holes 
to be drilled in concentric bolt rings. Usual 
methods on ordinary machines proved un- 
satisfactory. The situation called for some 
ingenious ideas and a pioneering attitude 
... with the result that we came up with the 
machine shown above. The part is clamped 
onto the swung-out face of the index unit 


REHNBERG-JACOBSON MFG. 


DESIGNERS & BUILDERS OF 


SPECIAL MACHINERY 


which then turns in and moves up, to present 
the piece to the fixed drill units. Index is 
accomplished by a link and drag pin for 
rotating the index head, and a locating pin 
for holding. The drilling heads, which are 
positionable in three directions, are also 
synchronized and controlled to drill the 
selected number of holes in each bolt ring. 
The machine is adaptable to several different, 
but similar, pieces and will accommodate a 
wide range of future engineering changes. 


2135 KISHWAUKEE ST. 
ROCKFORD, ILLINOIS 
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208 OPERATIONS IN 44.3 SECONDS 


These recently-built Greenlee transfer machines mill, MACHINE No. 4 
bore, drill, ream, and tap transmission cases for a 
well-known automobile. A total of 183 tools com- 
plete 208 operations in an automatic cycle time of 
44.3 seconds. Features include face and end-milling 
heads, turnover and chip-cleanout stations, and in- 
dicator lights for tool changing. Self-contained 
hydraulic units conform to JIC standards for easy 
maintenance. These outstanding machines are 
among the newest built by Greenlee —a pioneer 


in progressive transfer-machine principles. 


MACHINE 
No. 3 TRANSFER MACHINES 


AUTOMATIC 
TRANSMISSION CASES 
AT THE PRODUCTION RATE OF 
65 CASES PER HOUR 


MACHINE 
No. 2 


GREENLEE BROS. & CO. 
1867 MASON AVENUE 
ROCKFORD, ILLINOIS 


MULTIPLE-SPINDLE DRILLING, BORING, TAPPING MACHINES © AUTOMATIC SCREW MACHINES © AUTOMATIC TRANSFER PROCESSING MACHINES 
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UTTER DESIGN 


Reduces Set-Up Time, Eliminates Hand-Scraping 


CUTTERS MILL WAYS 7-FEET LONG 

These double-angle form cutters are used to mill conveyor-ways 7 feet long 
for production-type woodworking machines. They machine the surface of 
these ways accurately to eliminate the need for hand scraping. They replace 
previous gang-type cutters which required special care in sharpening, as 
well as additional set-up and adjustments on the milling machine in order 
to produce the desired accuracy. 


ACCURACY AND FINE FINISH 

The accuracy of the form on these ways is built into the cutter. The form on 
this ground cutter must fit the layout within .0005”. By simply sharpening 
the cutter accurately across the faces of the teeth, this accuracy can be main- 
tained throughout the life of the cutter. The only adjustment required in 
setting up the machine is to true the cutter on the arbor. The cutter is de- 
signed with fourteen teeth on a 4” diameter to provide the fine finish re- 
quired on these ways. 
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GOOD TOOL LIFE IN TOUGH MATERIAL 

Material is special bronze and there is some 
irregularity in toughness. Tool life up to 30 
pieces per sharpening is obtained at 37%" feed 
and 150 RPM, depending upon the consistency 
of the material. Milling removes .008" stock. 


Barber-Colman form-relieved cutters are 
checked for accuracy of index and concentricity 
through every manufacturing step. This quality 
control requires extra operations. However, as 
a result of this control, Barber-Colman form- 
relieved cutters retain their original tool accu- 
racy throughout their cutting life. There is no 
need to cylindrical-grind and spot sharpen the 
teeth since the cutters are within close toler- 
ances for both index and concentricity. Cutters 
need sharpening only across the faces of the 
teeth. Maintenance costs amount only to face 
sharpening at intervals consistent with good 
tool life:Why not try Barber-Colman form- 
relieved cutters on your next production milling 
job and experience the satisfaction of having 
fewer adjustments, simplified tooling, faster 


production and trouble-free machining. 


Send Us Samples or Prints for Analysis On Any 
Form-Relieved Cutter Applications 


HOBS e CUTTERS REAMERS 


Barber-Colman Company 


HOB SHARPENING MACHINES GENERAL OFFICES AND PLANT, 827 ROCK STREET, ROCKFORD, ILL. 
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a cost cut... with every stroke 


rockford kopy-kat hydraulic 


higher production is obtained with every stroke because... 


Ask us for recommendations for 
your duplicating shaping, planing, 
slotting and turning work. 


the unique Kopy Kat duplicates 
automatically. Its hydraulic duplicator 
valve is so sensitive, so exact, that positive 
duplication of complex forms is done with 
the ease of straight-production machining. 


ROCKFORD MACHINE TOOL CO. 


2500 KISHWAUKEE STREET + ROCKFORD, ILLINOIS 
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The longer cutting life of Ingersoll replacement blades 
should be a primary consideration in the purchase 
of cutting tools. High quality Ingersoll precision 
blades designed for Ingersoll milling cutters give 
better performance at low cost for these reasons .. . 


Use of efficient, up-to-date production 
equipment in the manufacture of blades and 
cutters. 


Integrated design of blades and cutter 
for most effective cutting action, 


Specific grades and correct arrangement 
of carbide in blades for your particular work. 


Value of knowledge and experience 
gained during 65 years of building special Costing only $1.40, this carbide-tipped blade for 


machines and cutters to meet varying cus- an Ingersoll Shear Clear Face Mill gives as much as 
1,” of wear while rough milling cast iron at high 


feed rates. 


Most standard Ingersoll blades are available from 


stock .. . carbide-tuipped, cast alloy, high speed steel 
... plain, serrated, helical. 


4" of blade life for $1.00. Carbide-tipped blade for 
Ingersoll 4” dia. Type NX Face Mill. 


5 16” of blade life for $1.95. 4! mW Write for Catalog 60B, describing Ingersoll inserted 
long, high speed steel twisted blade ) ‘- blade face mills, end mills, helical slab mills, side 
: mills, arbor cutters, angular cutters and boring heads. 


for Ingersoll Helical End Mill. 


BUILDERS OF SPECIAL DESIGN MILLING & BORING MACHINES 


ORIGINATORS OF Lit hh / CUTTERS 


MILLING MACH 


INE COMPANY 
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No. V-109 RADIAL ARM 
ROUTERDRIL 
FORM BLOCK 
RADIUS MACHINE 


New concepts—new designs—new mechanisms—new highs 
in production capacities—new standards of performance... 
these outstanding attributes are typical of Ekstrom, Carlson 
& Co. products for the aircraft industry! Look over the many 
items shown here—pick out those that may fit your present 
and future plans—then write for free literature giving full 


and interesting information. 


No. 540-HC 
HI-CYCLE UNIVERSAL ROUTERMIL 


No. 3D-5A 5-AXIS 360° ANGLE 
GANTRY TYPE CONTOUR MILLING MACHINE 


No. E-121-OH 
CAVITY 

Write for More MILLING MACHINE 

te 


Information 


EKSTROM, CARLSON & CO., DEPT. M-4, 1400 RAILROAD AVE., ROCKFORD, ILL. 
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No. 5-V VERTIMIL i 


No. SM-100 
SCARF AND EDGE 
MILLING MACHINE 


No. 71C-DS 
2-SPINDLE RADIAL ARM DRILL 


No. 327-T 
TRIM ROUTER 


No. E-121 
ALL-ELECTRIC 
CONTOUR ROUTER 


No. 6-E VARI-SPEED 
VARI-FEED COMPOUND 
VERTICAL MILL 


CONTOUR AND BEVEL ROUTER 


No. H-121 
HYDRAULIC-ELECTRIC CONTOUR ROUTER 


No. 934 


SPIRAL FLUTE ROUTER BITS 
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precision Size Control + high Production 
TRANSFER HONING TRANSMISSION CASES 


with BARNESDRIL 


Plugmatic Bore-To-Bore Sizing ® Electronic Hone Expansion 


Greater Precision 


Plugmatic gauging member sizes the work being 
honed. Is self-aligning and is not affected by 
misalignment or eccentric stone wear. 


High Production 


Automatic electronic control of hone expansion 
and compensation for stone wear keeps honing 
operation at peak efficiency. 


Selected Finish 


With electronic hone expansion control, the finish 
is accurately determined by the selection of the 
proper rate of feed and by grit, grade and bond 
of abrasive stones. 


Geometric Accuracy 


Is generated and maintained within .0003” on 
these blind-end bores with limited overrun, by 
proper selection of honing tool and abrasive. 


Blind-End Bore: 2.875” x 1.625” 

Automatically Sized Bore-To-Bore: within .0003” 
Geometric Accuracy: within 0003” 

Production: 180 pieces per hour 


Finish: 20 to 25 R.M.S. 


Write or phone for a Barnesdril honing engineer 
to assist you with any honing problem. Ask for 
Bulletin No. 500. 


BARNES DRILL CO. 


820 CHESTNUT STREET © ROCKFORD, ILLINOIS 


Machinery, July, 1954 


CENTER OF MACHINE-TOOL EXCHLENCE ROCKFORD, ILLINOIS, U.S.A. 


. 
: ~ er 
: 
3 Cast Iron Transmission Case 
| 


High speed reamers require heat when straightening. 
The Anderson indicator can be pulled back out of 
the way 


A special pressure gauge adapter is available for 
high production work... another Anderson feature. 


Checking and straightening round bars 
on spring loaded rollers 
The Anderson Hand Press checks and bends in the same 


position. When the work is released from the bending position, 
spring tension on the rolls brings the work free of anvils to 
rotate easily for checking. The presses are extremely versatile... 
checking rolls are easily adjusted to various shaft lengths... 
capacities are 10 and 20 tons with stationary rams and 20 and 
50 tons with traveling rams. Write for Bulletin 7-6, today. See 
how an Anderson Hand Press can save money for you. 


ANDERSON BROS. MFG. C0. 


1907 KISHWAUKEE STREET 


Checking work with various diameters on spring 


R Oo Cc K F re) R D bd | L L | N i) | S loaded centers and adjustable anvils 
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VALUABLE 
INFORMATION 
ON TOOLING 


Here is some new proof of the productive 
versatility of Sundstrand Automatic Lathes. 
The information presented in this new book 
is taken direct from the field-checked and 
re-checked for accuracy and presented to you 
so that you may compare the performance of 
your present turning equipment with the out- 
standing performance obtained with Sund- 
strand Automatic Lathes in other plants. 


Included in the book are on-the-job action 
photos and tooling diagrams describing act- 
ual applications from modern manufacturing 
plants. 


vgngineered 


AND 


sUNDSTR 


small Lots, 
g Runs and 
Turning Jobs 


Lon 


for 


special 


32 PAGES OF JOB FACTS, 
TOOLING TIPS AND 
TECHNICAL DATA . 


Here are a few of the jobs described in 
this new book — 

© Practical tips on tool setting. 

Turning cylinder liners. 
* 


Turning worm gears and hubs. 

Turning bearing races. 

Turning spherical surfaces. 

ALSO... 

© How to select the proper lathe. 

¢ How to set up the Sundstrand Auto- 
matic Lathe. 


' AUTOMATIC LATHES ! SIMPLEX RIGIDMILS 1 DUPLEX RIGIDMILS 


*REG. U.S. PAT. OFF. 
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BLE 
SOME OF THE VALUA 
INFORMATION YOU'LL FIND 
IN THIS BOOK 


' Practical Tips on Tool Setting 


Two pages of information on setting tools 


five different ways includes setting tools | 


from master samples, setting tools without 
master samples, setting tools from tool block 
Zages, setting tools to template and setting 
tools in magazine. 


Multiple Tool Turning 
In Small Lots 


Nine different job examples are shown on 
small lot turning of cylinder liners, various 
shafts, bearings, gear blanks etc. Lot sizes 
range from 20 to 3000 pieces, 


Special Turning 


Six widely different solutions to special 
lathe production problems are shown along 
with part illustrations and tooling diagrams. 
Also included are seven long-run turning 


jobs. 


Everyone interested in increasing 
production will find valuable 
suggestions in this book 

You'll find many lathe jobs similar to yours 


in this book. You'll also find valuable pro- 
duction data to compare with your present 


equipment. Write for your copy now. Ask 
for book 645. 


TRIPLEX RIGIDMILS | SPECIAL MACHINES 
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BARN 


HYDRAULIC 
POWER UNITS 


The various elements supported by the 
units are so arranged as to facilitate 
servicing by maintenance men such as: 
electricians, hydraulic servicemen, fix- 
ture servicemen, tool makers, etc. 


All units are uniform in design and 
arrangement of elements — differing 
only in size. 


Attention — please note that regard- 
less of unit size, the location of all 
elements remains the same. 


BRANCH OFFICES 
503 New Center Building 
Detroit 2, Michigan 
3254 Lincoln Avenue 
Chicago 13, Illinois 

132 East Hanover Street 
Trenton 8, New Jersey 


SALES REPRESENTATIVES 
Rees Machinery Company 
1012 Empire Building 
Pittsburgh 22, Pennsylvania 

B. W. Rogers Company 

850 South High Street 

Akron 9, Ohio 

Standard Machine & Tool Co. 
870 Ottawa Street 

Windsor, Ontario, Canada 


W.H. Del Mar Co., 
3931 W. Slawson Ave. 
Los Angeles 43, ‘California 


Barnes Machine Tool Power Units 
conform to the JIC Code. 


COPYRIGHT 1953 BY JOHN S. BARNES CORPORATION 
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measuring up 


..-and REX is the standard 
by which al] high speed 


steels are compared 


An older brother sometimes makes a handy yardstick 
for measuring junior’s growth. And when it comes to 
tool steels, REX® High Speed Steel is — and has been 
for over 50 years — the standard of comparison. 

There’s no mystery to REX High Speed Steel. Its 
quality has been time-tested in thousands of shops. And 
after all, it’s performance — not claims — that really 
counts. Make your own comparison test. Put REX High 
Speed Steel to work. Compare its structure, finish, 
hardenability, carbide distribution and general uni- 
formity. You won’t find another high speed steel that 
surpasses REX. 

Remember, too, that even though it is widely dis- 
tributed and used, REX High Speed Steel is made only 
by Crucible. So for tops in high speed steel perform- 
ance, be sure you order the Crucible REX brand. 


CRUCIB LE| first name in special purpose steels 
TOOL STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA - TOOL STEEL SALES - SYRACUSE, N. Y. 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY, J uly, 1954—109 
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punch used in the cold extrusion of steel ting dies up to 24” I.D. produced one piece 


Carbide cylinders up to this size produced one piece. Carbide cylinders up to this size produced one piece. 


-lon Cemented Carbide pieces 


can solve your toughest wear problems 


New manufacturing facilities at the Carboloy When you replace present parts—large, medium 
Department of General Electric Company are size or small, with Carboloy cemented carbides, 
capable of producing pieces ol cemented car- maintenance costs come down, production 
bide up to 4,000 pounds, including goes up. 
large die sections Carboloy engineers are ready to assist manu 
; . facturers and diemakers to determine where 
rolls for rolling strip steel . 

and how Carboloy cemented carbides can cut 


large punches for cold extrusion work costs, boost production. Write for this free 


large, wear-resistant linings for brick molds service, 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


is the trademark for product f the Carboloy Department of General Electric Company 


e e e e e e e 
Carboloy, Department of General Electric Company Please ave a Carboloy engineer 
11147 E. 8 Mile Road, Detroit 32, Michigan coll et plont 
Gentlemen: call for appointment 


Could large pieces of cemented carbide reduce costs in the 


following applications 


For more information on products advertised, use Inquiry Card, page 265 
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New Tool Steel Saves Production Time 


BTR HOLLOW-BAR IDEAL FOR ALL 
RING-TYPE APPLICATIONS 


\I; ! ring rit > nnenled condition toon Lorine 
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BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 
It Doesn't Pay 
to Punch All 
the Way Through - 
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BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation oy 
© fs 
to Wait for rin or dine What’ ‘ ni! Operatie 
ne. rowed turning, rou bye ner, ‘ } te tes te 
Hollow-Bar is furnished in the TIS also has good red | 


Accuracy 
of Section 


Other Republic Products include Carbon and Stainless Steels — Sheets, Strip, Bars, Wire, Pig Iron, Steel and Plastic Pipe, Bolts and Nuts, Tubing 
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Are your automatics turning out what they could? 


Let's say you've checked the machine itself. The tools. 
The setup. The feeds and speeds. And you find them O.K. 


You may still he missing your peak production because 
of the steel you're using. 


Many manufacturers have found that switching to 
Republic Cold Drawn Alloy Steels has given them 
the qualities they want in steel parts. And it’s also 
given them the cost-cutting advantages that are built 
into high-speed automatics. Here’s how it works. 


Designers can make full use of Republic Cold Drawn 
Alloy Steel's high strength and uniform structure. 
Production men get the ideal combination of wear- 


ability and strength from the uniform hardenability 
and toughness of alloy steel. 

And you get uniform machinability as well, 
Republic's 3-D Metallurgical Service is ready to help 
you get the best out of Republic Cold Drawn Alloy 
Bars. A phone call to your nearest Republic District 
office may uncover the answers to some of your tough 
cost and production problems. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division «+ Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


COLD 
DRAWN 


Fine 
Surface 


\ 
Toughness 
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High 


Hardenability Strength 


Close Tolerance 
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Experience is Invaluable 
Producing Aircraft Forgings 


pene 


Working with the aircraft industry for many vears has 
given National Forge the experience and special skills 
so necessary to turn Out finished forgings such as these 
helicopter masts. 

These forgings, being finish machined and in- 
spected at National Forge, are ready for installation. 
They have been heat-treated, machined and plated 


at National Forge. Constant checking and inspection 


FORGESMITHS 


STEEL MAKERS 


HEAT TREATERS MACHINISTS 


For more information on products advertised, use Inquiry Card, page 265 


assure absolute machining accuracy and highest qual- 
ity in both metallurgical and physical properties. bach 
forging must be identical to the other to imsure inter- 
changeability. 

Whether your forging problem involves complete 
production trom electric steel making to finish ma- 
chining or any process along the way, National Forge 


is equipped to handle it. Juste write: 


AND ORDNANCE COMPANY 


Irvme, Warren County, Pennsylvania 
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CONTPOL LEVER DIUSTABLE STOP NUT 


masimum V's 


TERMINAL BLOCK 


EXHAUST PORT (in back 
(threaded so howe can be at 
tached to blow chips away 


4 


COMPRESSION CHAMBER i \ 


BOTARY AIR COMPRESSOR 


PRESSURE BELIEF VALVE 


FEED PRESSURE REGULATOR 
ANO INTARE FILTER 

MOTOR ASSEMBLY 

used as @ pustor 


RETURN SPRING 


CHUCK 


, (see cutaway view), this hollow one-piece ZINC 
J Die Casting has cored openings and cast proyec- 
eoeeee tions to simplify assembly of all other operating 


components. 


Since the above part is the largest single com- 
ponent of the pictured Dumore automatic drill 
head, the selection of material and process fot 
its production was of paramount importance in 
achieving high efficiency and low cost of the fin- 


ished product. The following factors dictated the 
choice of ZINC Die Casting: For many other instances of successful product 


- engineering with ZINC Die Castings 
Rapid Production—Because of the Z ask us—or any die casting company— 
extreme complexity of shape and @&€ A\GS for a copy of ‘The End Uses of Zinc 
close tolerances attainable with : ve Die Castings.” 
ZINC Die Castings, an absolute - ; 
minimum of secondary operations 
—burr removal, drilling, tapping, 
burnishing—are required to place 


this housing in service. 

\ 
Low Cost Assembly—In addition to 
housing the entire motor assembly, \ 
compressor and return spring 


ww FOR DIE CASTING ALLOYS 


High Strength—A drill head comes in for a lot 
of abuse in its everyday usage and the inherent 
toughness of the ZINC Die Cast housing assures 
trouble-free performance of this machine tool 
under such conditions. 


The New Jersey Zinc Company 
160 Front St., New York 38, N. Y. 


The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL ZINC 
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THIS MICROSCOPIC CHECK of your order 
makes sure that Timken’ forging steels have 
uniform grain size after heat treatment. 
Result: higher ductility, higher impact. This 
is another example of the many ways the 
Timken Company controls quality at every 
step in production. 


RIGIDLY CONTROLLED CHEMISTRY assures 
you of uniform composition in every forging 
bar. This spectrometer, for example, tells the 
exact Composition of a melt in just 40 sec- 
onds. Results are flashed back to the furnace 
so the melter can maintain Constant control 
of the heat analysis. 


Why TIMKEN’ forging 
steels give you uniform, 
high quality forgings 


INDIVIDUAL HANDLING of your order enables us to target conditioning 
procedure to your forging requirements. Your forging rejects are mint 
mized. And you save steel because the good dimensional tolerances of 
Timken bars produce uniferm weight multiples with a minimum of 


steel lost in flashings. 


YOU HAVE FEWER FUR- 
NACE ADJUSTMENTS 
when you use Timken 
forging steels. Every lot 
responds uniformly to 
heat treatment because 
every lot has the same 
physical and chemical 
properties. Always speci- 
fy Timken forging steels. 
The Timken Roller 
Bearing Company, Steel 
and Tube Division, Can- 
ton 6, Ohio. Cable 
address: “TIMRKROSCO”. 


YEARS AHEAD — THROUGH EXP — AND RESEARCH 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC 


ine All 


TEEL 


For more intormation on products advertised, use Inquiry Card, page 265 
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CUMBERLAND 
STEEL BARS 


concentric, straight, 


smooth & really accurate 


BE SURE OF THIS MARK ON THE END OF YOUR SHAFTS 


CUMBERLAND GROUND BARS FOR ALL TYPES OF MACHINES 


They are carefully ground to our standard manufacturing toler- 
ance, plus nothing to minus .002” on diameters 1-1 8” to 2-7/ 16” 
inclusive... plus nothing to minus .003” on diameters 2-1/2” 
to 8” inclusive. Closer tolerance can be furnished, if desired. 
And, remember, Cumberland Steel Shafts are the end result of 
109 years’ experience,—and every shaft is carefully tested before 
shipment. The list of Cumberland’s customers reads like the 
“Blue Book” of lodustry. Ask for further information. 


MANUFACTURED IN THREE SPECIFICATIONS 


Cumberland Brand—AISI C-1020 C-1025, Elastic Limit 30,.000+ Min. 
Potomac Brand—AISI C-1040, Elastic Limit 45,000 Min. 
Cumsco Brand—AIS!I C-1141, Elastic Limit 57,000 Min. 


CUMBERLAND STEEL COMPANY 


CUMBERLAND, MARYLAND, J.S.A 


ESTABLISHED 1845 INCORPORATED 1892 
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intricately machined 


alloy steel part shows minimum 
distortion after heat treatment... 


Halliburton Oil Well Cementing Company, Duncan, 
Oklahoma, selected hot rolled MAX-EL 31% bar stock for the 


valve shown. It’s an important part of their 57,4” tester, used to 


sample fluids or gases during drilling operations, sometimes 
15,000 to 20,000 feet below the surface 
The valve is machined in the annealed condition and then heat- 
treated. Even though it varies considerably in thickness, no distortion 
problems are encountered in this MAX-EL part. 
Try MAX-EL in your shop. You'll like its better machinability, 
freedom from distortion and over-all quality. And you'll get 
longer tool life more pieces per grind. Call Crucible for 
shin immediate warehouse delivery of MAX-EL steels 
Civil De 


Now! 
[cr U C : & LE first name in special purpose steels 
54 of |Fine| strolmoking ALLOY STEELS 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


Branch Offices and Warehouses: ATLANTA * BALTIMORE * BOSTON + BUFFALO * CHARLOTTE * CHICAGO 
DENVER * DETROIT * HOUSTON « INDIANAPOLIS * LOS ANGELES * MILWAUKEE * NEWARK + NEW HAVEN 


* CINCINNATI CLEVELAND DAYTON 
SEATTLE SPRINGFIELD, MASS. ST. LOUIS ST. PAUL 


* NEW YORK © PHILADELPHIA «+ PITTSBURGH 
* SYRACUSE + TORONTO, ONT © WASHINGTON, D. C 


PROVIDENCE * ROCKFORD * SAN FRANCISCO + 
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CUTTING. New S.E.C.0O. keeps parts and tools cooler. Tools last longer, 
require fewer grindings; production is increased; finishes are uniformly good. 


Now Better Than Ever! 


New refining facilities improve industry’s most widely used 
cutting oil and permit it to give these added benefits 


@ HIGHER MACHINING EFFICIENCY better finishes, longer tool life, increased 


production in cutting operations 


@ INCREASED DETERGENCY— particularly important in grinding operations— 
provides better surface finishes, prevents loading and glazing of the 
wheel, prolongs wheel life 

@ BETTER MIXING QUALITIES —in hot, cold or hard water 

@ A PURER, CLEANER CUTTING OIL— whiter, more stable emulsions; cleaner parts 

~and machines; better operator acceptance 

@ EASIER HANDLING—pumps from storage tanks more readily, flows from 
drums faster 


@ GREATER VERSATILITY —can be used for rolling, washing and rustproofing as 
well as cutting and grinding 
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MIXES BETTER IN HOT WATER. New MIXES EASILY IN COLD WATER. New MIXES READILY IN HARD WATER. 
S.E.C.O. mixes and remains stable S.E.C.O. forms stable emulsions in New S.E.C.O. eliminates the need 
even at 180 F. This permits its use the coldest water... even ice water for special hard-water grades of 
in washing and rustproofing. does not affect it. emulsifying cutting oil. 


GRINDING. New S.E.C.O. improves RUSTPROOFING. New S.E.C.O. is a WASHING. Because of its increased 


surface finishes because its increased better hot rustproofing medium. detergency and its ability to mix 
detergency prevents loading and It forms stable emulsions, coats and remain stable in hot water, 
glazing of grinding wheels, pro- metal parts uniformly, protects New S.E.C.O. is better for remov- 
longs wheel life. them against rusting. ing grease and dirt from metals. 
, 
TEST THIS NEW S.E.C.0. IN YOUR OWN PLANT. For more information. call 
: . your nearest Sun office or write SUN OLL COMPANY, Phila. 3. Pa.. Dept. M-7. 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY *™UNOCO> 


PHILADELPHIA 3, PA. © SUN OIL COMPANY LTD., TORONTO & MONTREAL 
Made by the producers of famous Blue Sunoco Gasoline and Dynalube Motor Oils 
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THESE FORCED BLANKS 


HELP KEOUCE 
MACHINING PROBLEMS 


Steel with good grain flow, homo- 
geneity, and uniform density can be 
machined with confidence. These 
characteristics are always present 
in Bethlehem’s torged-and-rolled 
circular blanks, and they are one 
reason why this type of blank is 
so excellent for many applications. 

Boiled down, reports from ma- 
chine shops indicate the following: 

When Bethlehem blanks are 
used, cutting speed is frequently 


higher, and fewer finishing cuts are 


required in many cases. Uniform 
finish allowance on OD, bore, and 
faces further contributes to speed 
and ease of machining. Moreover, 
the soundness of these blanks is an 
outstanding advantage. 

These strong steel blanks are 
ideal for gears, crane and sheave 
wheels, tire molds, flywheels, and 
a host of other circular parts. They 
are available untreated or heat- 
treated in sizes from 10 to 42 in. 


OD. Why not ask for full details? 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


Pacific Coast Bethlehem products are 


Bethles 
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sold hy Bethlehem Coast Steel Ce 


Steel Export Corporation 


BETHLEHEM 


Forged-and-Rolled 


CIRCULAR 
FORGINGS 


Chackiz t shipment of Bethlehem blinks at a plant of United States Rubber 
& 
STEAL eZ 


WHAT IS YOUR 


TOUGHEST CLEANING JOB 


IN AIRCRAFT PRODUCTION ? 


© That's hard to answer, isn’t iw? Maybe it’s 

hard to remove smut from one alloy, no problem with other alloys 
One drawing compound may harden into all kinds of trouble 

others may wash away ina wink. © But, whether it’s an oxide or a 
weld flux or a stencil mark or a synthetic enamel that gives you a 
headache today, vour Oakite Technical Service Representative is pretty 
sure to be able to he Ip you laugh off tomorrow * Several ol ou 
customers helped us make a list of yobs on which we could give 

them the most help. Phe table at the right shows these jobs in order of 
volume rather than toughness. Phere is some overlapping in the 
listings and some of the yobs — like machining, grinding, forming and 
preventing Corrosion — are not strictly Cleaning jobs. But every one is a 
job for which we have a material or a method that may be worth a lot 
of money to you. © You may not agree with the ranking of these 

jobs. Buta glance at the list may stimulate your ideas about 

improving some Of your operations. Tf youll circle in the Coupon the 
numbers of the yobs that interest you, we'll be glad to tell you 


about Oakite materials designed for your work 


FRE Our page tllustrated booklet “flow 
to Clean Metals in Anoatt Production 


contuns information on all the cleaning yobs in the list 


— 


k 6, N. Y. 
OAKITE PRODUCTS, INC., 26 Rector St., New Yor 


Send me a FRI 


4 


ol youl booklet 
Jivcrafl Pioducl on 


lic by the 


How to ¢ lean Meta in the jobs id 


obtam better sults 


wish 


pecially 


| 
numbers circk below 


COMPANY 


ADDRESS 
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Oakite has . 


excellent materials for 


all these jobs: 


Cleaning aluminum 

Stripping paint with sol- 
vent strippers 

Stripping paint from 
steel (hot tank) 

Machining and grinding 

Deoxidizing aluminum 

Steam cleaning 
aluminum 


Steam cleaning 
steel 


Deflocculating paint in 
spray booths 


Metal forming 


Stripping paint from 
aluminum (hot tank) 


Removing corrosion and 
preparing for painting 

Descaling 

Preventing corrosion 

Cleaning magnesium 

Electrocleaning steel 

Barrel finishing 


Plant maintenance clean- 
ing and sanitizing 
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profitable designing 
with MADISON-KIPP 


zinc and aluminum 
die castings 


Co-ordinated effort by the part designer and Madison-Kipp produced this 
Fuel biter Body which required no machining except tapping and threading. 


This procedure has often proved highly profitable. 


Madison-Kipp has seasoned and skilled mechanics who know that many 
manufacturing problems can be resolved or at least reduced on the drafting 


board 


If you think we can be helpful to you, please write us. 


MADISON-KIPP CORPORATION 


203 WAUBESA ST, MADISON 10, WISCONSIN, U.S.A. 


e Skilled in Die Casting Mechanics © Experienced in Lubrication Engineering © Originators of Really High Speed Air Tools 
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@ There's no need of sacrificing large 
areas of valuable floor space for tubing 
storage when those areas could easily 
be made productive. Why not let us 
carry the storage and handling costs? 
Our warehouses stock an exception 
ally large variety of tubing products 
in fact, no less than 531 sizes of 
Shelby Seamless Mechanical Tubing 
are readily available! So you can al 
ways count on quick delivery of ex 
actly the type and size tubing you need 
whether your order is by the inch 

or by the carload. And all our tubing 
products are made by the world’s lead 


crease productive area 


ing manufacturer of fine tubing and pipe 

National Tube Division of US. Steel 

And, our extensive experience with 
tubing problems has often led to cus 
tomer savings. For in many cases, our 
engineers can suggest ao more econom 
cal type of tubing for your application 
Contact 


next time vou need quality tubing of 


our nearest warehouse the 


any sort and in any quantity from our 


stock or directly from the mill: mechan 


round and seam 


boiler tubing 


ical tubing square 


less and welded pressure 
steel tub 


ing and pipe, seamless and welded 


tubing and pipe: and stainless 


U.S. STEEL SUPPLY 


DIVISION 


General Offices 
208 So. La Salle St., Chicago 4, Ill. 


Warehouses and Sales Offices 
Coast to Coast 
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What you want 
When you want it 
At the right price 
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but with 1 of them 


A grinding operation is eliminated 


Finish and accuracy to size are vital in fabricating 
this hinge pivot pin. When the Company used ordi- 
nary Type 303 Stainless, machined finish was poor 
and parts had to be ground before delivery. Then 
they made just one change. . . to Carpenter Stainless 
No. 8 (Type 303). Now finish is fine, size tolerances 
so close that final grinding is eliminated. 


Part cost reduced 50% 


When the change was made to Carpenter No. 8, 
things started to happen. All troubles previously 
encountered—including troubles with finish, tools 
and production, were cleared up. In fact, production 
has improved to a point that the Company makes an 
estimated saving of at least 50%. That’s a saving 
worth having—especially when it can be done 
so easily. 


Tool runs between grinds jump 100% to 200% 


Before this shop switched to Carpenter Stainless, 
tools had to be reground every 8 hours or less. Now, 
they run 18 to 24 hours between grinds. It all adds 
up to more proof that the difference in stainless 
steels is Carpenter quality and uniformity. You can 
see the difference in speed, quality and profit in 
your own shop—when you specify “Carpenter” on 
your next stainless order. 


e Make the one change that counts... 
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THE CARPENTER STEEL COMPANY, 
Export Department: The Carpenter Steel Co., Port Washington, N.Y.—"“CARSTEELCO” 


take the problems out of production 


change to F | Free-Machining Stainless | 


105 W. Bern St., Reading, Pa. 


For fast delivery, call your nearest Carpenter Mill-Branch Warehouse, Office or Distributor 
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First and only truly dual-purpose lathe, with features never offered 
together before...the Monarch 13” model EE precision lathe 


It’s a toolmaker’s lathe—and it sets new standards in 
high work output. It’s a manufacturing lathe—slash- 
ing turning time with toolroom accuracy and finish. 
It will do any turning job within its capacity better 
and faster, as a look at the partial list of features will 
assure you. It offers flexibility unlimited with com- 
plete control concentrated at the apron—66 thread 
and feed changes—full accessory complement as regu- 
lar equipment. It’s built for the utmost in ruggedness, 


Master 
Machinist's 
DREAM 
COME 


ease, accuracy and speed. Write for our Booklet #502 
with the complete 13” Model EE Lathe story. 


THE MONARCH MACHINE TOOL COMPANY, Sidney, Ohio 


You Get All This in the Monarch 13” Model EE 


1. Built-in constant surface cutting speed. 
Most efficient cutting speed, always— 
improves accuracy and finish—reduces 
some facing times up to 50%. 


2. Infinitely variable speeds up to 2000 R.P.M. 
With 15 H.P. variable speed motor de- 
livering 4 overlapping ranges, number 
of speeds is limitless. High speed range 
direct to spindle thru multiple “V” belts. 


3. Electric speed change. Practically instan- 
taneous. Accomplished from operator’s 


normal position at apron. No calculating 
of leve> settings by reference to an index 
plate is needed. 

4. Four-way rapid tool traverse. Cross and 
longitudinal movements are provided 
by individual motor drive. Cuts tool 
adjust time 50%. 

5. Unique hydraulic tailstock. Hydraulic 
positioning and clamping at the touch 
of a button. Hydraulic feed and traverse 
to spindle. Easiest drilling and reaming 
you ever saw! 
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Example of sensitivity and precision without equal... 
from the Monarch 10” model EE toolmaker's lathe 


Doctors’ orders are especially exact when it comes to 
these delicate but powerful, precision bone surgery 
instruments. To satisfy them, you need the finest 
machining equipment on the market. 

Above you see a turning operation in the shop of 
Dallas R. Trinkle and Sons, famed orthopaedic en- 
gineers and master machinists. The part being turned 
by Perry Trinkle is, of course, of surgical steel. The 
machine is our 10” Model EE Sensitive Precision 
Toolmaker’s Lathe —a machine on which the Trinkles 
rely exclusively, because of its deft exactness in turn- 
ing, boring and facing; its unlimited versatility; and 


because it has already given them over 40,000 hours 
of dependable, trouble-free service. 

Perhaps your turning requirements aren't this re- 
fined. Still—wouldn’t this kind of accuracy, speed and 
sensitivity help your production too? Let us send you 
our Booklet #302 giving complete information about 
our 10” Model EE. Just write... 

THE MONARCH MACHINE TOOL COMPANY, Sidney, Ohio 


Turn to preceding page for report on the 
companion 13” Model EE Precision Lathe. 


Monarch 10” 
Model EE features 


A true high speed lathe for small work. 
Available with speed ranges up to 40 to 
4000 R.P.M. 


All electric drive direct to spindle 
through multiple “V” belts. No gears in 
headstock. 


For thread chasing up to 100% faster, 
has exclusive combination of electric 
lead-screw reverse and variable reverse 
speed control. 


The only small lathe available with anti- 
friction bearing taper attachment. 


Easy, fatigue-free operation. Base de- 
sign lets operator work close in comfort. 
He gets production—not backaches. 
Totally enclosed, automatically lubri- 
cated end gearing and gear box. 

Fiame hardened and ground ways for 
both carriage and tailstock. Bed all in 
‘one piece—no inserts. 

Americar. Standard Camlock spindle 
nose——3” Type D-1. 

Over 6000 10” Model EE machines in 
use today. 


The 10” Model EE—sensitive and exact as a great surgeon's hands—versatile as the venerable country doctor. Manufacturing and Toolmaker’s 
models. With Monarch Air-Gage Tracer, they become high-output production machines noted for speed, accuracy and high finish. 


* Feo 
TURNING MACHINES 
‘al 
‘Ong 
FOR A GOOD TURN FASTER—TURN TO MONARCH 
é 
| 


Pulpit type power unit 
provides full visibility, 
easy accessibility. 


Compact power unit show- 
ing gasket-mounted valves. 


Portable power unit for 
testing pumps. 


Power unit with gasoline 
engine as prime mover. ¢ 


For 


Power unit for hydraulic control 

of electric furnace. 

6837 
SUITOERS: OF OTE 


ENGINEERS AND 
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individually Designed 
to Meet SPECIFIC Needs 


Custom 
HYDRAULIC 
POWER 

UNITS 


DEPENDABLE PERFORMANCE 
IGN 
IMPROVE AND SIMPLIFY DES 


REDUCE INSTALLATION 
COST AND TIME 


EASIER SERVICING 
BETTER APPEARANCE 


Vickers engineers approach the design of a custom- 
built hydraulic power unit from the standpoint of 
the customer's INDIVIDUAL needs. The sole objec- 
tive is to meet HIS requirements with the best 
hydraulic "package". This assures the most compact, 


efficient and convenient hydraulic equipment for 
the particular machine. 


A Vickers Hydraulic Power Unit includes all 
necessary pumps, valves, intermediate piping, 
oil reservoir, motors, controls, etc., as well as all 
hydravlic accessories (oil filters, air cleaners, 
oil level gauges, fittings, etc.). Hydraulic connections 
can be grouped in a convenient manifold. 


In addition to the advantages mentioned above, 
each Unit is pretested at the factory and ready for 
immediate operation. Vickers undivided responsi. 
bility for the entire hydraulic control system is also 
an important feature to both the machine builder 
and his customer. Write for Bulletin 52-45. 


VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1400 OAKMAN BLVD. « DETROIT 32, MICH. 


1 Engineering Offices: ATLANTA CHICAGO AREA 
(Brookfield) CINCINNATI + CLEVELAND DETROIf HOUSTON 

LOS ANGELES AREA (Ei Segundo) » NEW YORK AREA (Summit, N.J.) 
PHILADELPHIA AREA (Media) + PITTSBURGH AREA (Mt. Lebanon) 
ROCHESTER » ROCKFORD + SAN FRANCISCO AREA (Berkeley) 
SEATTLE TULSA WASHINGTON WORCESTER 


HYDRAULIC sence 92) 


EQUIPMENT 
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blade clearance 
indicator 


+++ precise adjustment, easily 
and quickly made by the 
; : operator, gives correct blade 
7 es J on : clearance for any gauge or 
another 2 type of metal, minimizes 
burrs and greatly prolongs 
blade life. 


Other exclusive Columbia 
features ore explained in detail in 
FREE Bulletin No. PS-1. Write for it and the name 
of your Columbia distributor today ! 


Columbia Division, The Lodge & Shipley Co. 
Hamilton 1, Ohio 


For more information on products advertised, use Inquiry Card, page 265 
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12 
features specifically designed and refined to give low-cost, 
quick-set he Blade Clearance Indicator, for example, lets the operator 
adjust blade clearance quickly and easily. This feature eliminates 
bla waiting for supervisory personnel, gives burr-free shearing on any 
i t Other Columbia features you should know about include the exclusive 
features you should know obo 
clutch, hydraulic hold-downs, jog.control for ram and others, 
Combine these with basic rigidity, rugged mechanism ‘and long-lasting 
accuracy and you have the answer to low-cost shearing... the 
oc w 4 i: 
: new series STEEL 
SQUARING 
4 


PRODUCTION 


THIS BRONZE CASTING 
COMPLETELY FINISHED 


in one turret cycle 


4 48 minutes 


(FLOOR-TO-FLOOR TIME) 


WITH A 


5D-2 POWER-FLEX Automatic Turret Lathe plus P &J Tooling 


To get more production per unit of floor area, consider the P&J 2-Spindle Automatic Turret Lathe. With double spindles driven 
from a common power source, this machine far exceeds the output of any single-spindle type for work within its range. And 
™ you'll cut costs FOUR WAYS. One P&J 2-Spindle Machine uses far less power . . . costs far less initially . . . takes half the floor 
space .. . and is easier to operate. 


ALL SURFACES ARE MACHINED 


Consider also features of the 5D-2 POWER-FLEX common to all P&J turning 
machines — automatic chucking, automatic speed and feed changes — ample 
power, rigidity and flexibility — time-proved construction that assures accuracy 
and long life, more return from your original investment. 


See for yourself how the 5D-2 POWER-FLEX can bring 
greater profits to your plant. Send today for your 
copy of Bulletin 123 — or ask P&J Engineers to submit 
tooling rec dations based on your own prints 
or sample parts. 


be WHITNEY SRANCH orvice 


& Co. 


PAWTUCKET, RHODE ISLAND 
SUBSIDIARY OF 


Pratt a WHITNEY 


DIVISION NILES — BEMENT —~ POND COMPANY 


MAMINGHAM * BOSTON * CHICAGO 
CINCINNATI © CLEVELAND © DETROIT 
© LOS ANGELES © NEW YORK * 
PHILADELPHIA © PITTSBURGH * 
ROCHESTER © SAW FRANCISCO * 
ST. LOWS © EXPOR’ DEPT, PAWTUCKET, 
RHODE ISLAND 


AGENTS: DALLAS, THE STANCO CO. 
WESSENDORFF, NELMS & CO. 
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a KRW Hydraulic Press in action 
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Another on-the-spot photo of 


only KRW 
gives you 
all this ! 


@ HEAVY CONSTRUCTION THROUGHOUT — Bed 

and crown members are truss-reinforced for 

added stiffness and strength. A KRW exclusive 

feature. 

SELECT YOUR PRESSURE — Required tonnage 

pressure up to rated capacity can be quickly 

obtained and locked for repetitive operations. 

@ ONE SWINGING BALL ARM — Controls down- 

ward motion of ram, holds pressure on work, 

or returns ram. 

ACCURATE “INCHING” OF RAM — Motor runs 

only when ball arm is moved for downward 

ram travel. 

@ SPRING RETURN OF RAM — Gives maximum 
speed on upstroke. 

@ HIGHEST QUALITY’ — Radial type Hydraulic 
pump. 

@ DIRECT CONNECTED — Motor drive through 

flexible coupling. 

TWO SPEED HAND PUMP — Also furnished 

on motor driven presses in this series. 


WILSON 


213 Mill Street, Arcade, N. Y. 


Designers and Builders of the Right Hydraulic Press to Solve «ae Metal- 


..a big word at 
LANCASTER 
MALLEABLES 


-..s0 they chose the most versatile 
press they could find! 


Lancaster Malleables & Steel Co. makes so many different 
castings for so many different companies that their choice of 
a Hydraulic Press for straightening work was a mighty 
important one. They might have a run of locomotive 
brake ends, parts for pneumatic tools, automobile jacks, and 
rear end tractor housings all in one day and they needed 
a press that could keep pace. We showed them how fast a 
KRW motor-driven Hydraulic Press converts from one set-up to 
another — almost before you can say Lancaster Malleables 
and Steel Co. — and they were sold. Lancaster officials tell us 
this press is adding to its reputation for speed, accuracy 

and versatility every day. 


WRITE FOR FACTS 
You too will save time and cut costs with a KRW 
Hydraulic Press. Note carefully the features at the left. 
You get them only from KRW. We make a full line of one, 
two and three cylinder Hydraulic Presses; 25-150 ton 
capacities; hand, air or motor driven. Check with 
your Machinery dealer or write us for full facts and prices. 


: 
t 
2 
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working Problems! 
Be Pe For more information on products advertised, use Inquiry Card, page 265 


Meet “both ends” of the KING size range 


30’ to 144” 
VERTICAL BORING & TURNING MACHINES 


Pictured above, on the table of a massive 144” 
KING® Vertical Boring & Turning Machine, 
is the base and column of a rugged 30” KING 
... the “big” and “little” of the KING size 
range. KING and only KING “covers the 
field’”’ with ten sizes: 30” and 36”, one head 
on rail—42”, 52”, 62”, 72”, 84”, 100”, 120” 
and 144”, one or two heads on rail. All size 
KINGS are available in a variety of head 
combinations, with or without side head. 


AMERICAN 


KING’S wide size range lets you seiect the 
right size machine to fit your boring, facing, 
and turning requirements. These extra-heavy, 
extra-rigid machines have the speed, power, 
ease of control, and dependable accuracy that 
are essential for turning out your work with 
maximum efficiency in minimum time. See 
your KING distributor —or write us direct 
for complete information on the many out- 
standing features of KING machines. 


FOUNDRIES 


KING MACHINE TOOL DIVISION 


Vertical boring € turning machines . . . \\50 TENNESSEE AVE., CINCINNATI 29, OHIO 


= one 


products 


otary Abrasive Cutters er: 
Model 509 Capacity: From 2” 


1514 © Capacity: From 5" to 
round bars or tubing 
: 


9” dia. solids, round bars or tubing 


Model 406 Abrasive Cutter, 
| Capacity: Up to 6” dia. solids 


Quick cut-offs save you money—here’s how... 


By rapidly cutting stock that takes 
much longer by other cutting methods, 
CAMPBELL Abrasive Cutters reduce your 
labor costs and the number of machines re- 
quired. They make quality cuts on alloy and 
high carbon steels. Close tolerances, smooth 
finish and straight cuts can be made, resulting 
in large savings of material. Cuts all types of 
stock without hardening and with minimum 
of burr. 

It will pay you to remember these CAMPBELL 
features: 
1, Superior Sales Engineering Service 
CAMPBELL engineers, experienced in every type 
of cutting problem, are available for consultation 
on YOUR cutting problems. 


Write today for Bulletin pH-301 on Campbell Abrasive Cutting Met: 


Campbell Machine Division 


AMERICAN CHAIN & CABLE 


2. Economy and Speed of Operation 
CAMPBELL Abrasive Cutters are built to do every 
type of cutting job with the utmost accuracy, 
efficiency and economy. Cuts are smooth and 
practically burr free. 

3. Complete Line of Standard Machines 
CAMPBELL Abrasive Cutters are available in the 
widest variety of styles and models. They are 
fully automatic and semi-automatic. Have many 
exclusive features. 


Consultation with trained CAMPBELL engi- 
neers will cost you nothing. Let them show 
you how the addition, or substitution, of the 
right abrasive cutter can increase your output 
per man-hour. It could be the most profitable 
move you ever made. 
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Capacity: Up 2" dia. solids, 
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WHEN 
SECONDS 
COUNT 


The R and L TAP AND DIE HOLDER readily 
changes from right to left due to the pat- 
ented instant release action. It can also be 
adapted to work on short threads, do 
bottom tapping, or die up to shoulders. 


Releasing or non-releasing, (also furnished 
for acorn dies), this tool is made in a com- 
plete range of sizes from %” diameter 
shank to 142” diameter shank. 


Fig. 1. Ready to start threading operation. 
Fig. 2. Instantly engaged to full contact. 


Fig. 3. Fully released. Note ample clearance between 
contact points of clutch. 


TURNING TOOL. Oh ROLLER BACKRESTS'- RELEASING OF HON TAP AND Df HOLDERS, 
FOR ACOR DIES) UNIVERSAL TOOL POST - TURRET BACKREST HOLDER » CUTOFF 
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TOOL ROOM 
MILLER 


“the wtller that uses tte head 


MAY \ 
A valuable accessory is the Nichols Heavy-Duty 
Vertical Milling Attachment. Takes full 14 H. P. 


up to 2000 R.P.M. (So precise, some shops use 
it for jig boring!) 


CONDENSED SPECIFICATIONS 


Table Working Surface 84" x 30” 
Longitudinal Travel 19” 
Transverse Travel 

Vertical Travel — Knee 13%" 

it extremely useful for the tool room. Because it is equipped with 1) Rise and Fall of Spindle 4h" 


Selective Speed R to 5000 R. P.M. 
the “rise-and-fall” spindle, it can perform not only conventional Weight ia alia 1250 Ibs. 


The unusual versatility and extra capacity of this model make 


precision milling, but also facing boring, key seating, contour 
milling and other operations. Both longitudinal and transverse 
Write today for Nichols general 
eae catalog which describes the six 
able micrometer dials with easy-to-read graduations. This model | models of Nichols Millers. A 
sound, color movie, “the Miller 


that Uses its Head” is available 
and ability to handle a wide variety of work to close tolerances dining, May we 


—to “tenths” when desired! serve it for you? 


feed screws are fitted with hand wheels and extra-large adjust- 


is especially useful because of its compactness, generous capacity 


76-E MAMARONECK AVE. 
WHITE PLAINS, N. Y. 


132—MACHINERY, July. 1954 


; 
% 
= 
i 
: 
4 ACY 
Ay 
: 
= 
MANUFACTURED BY W. H. NICHOLS COMPANY + WALTHAM, MASSACHUSETTS Ss aN 
“a Pe] For more information on products advertised, use Inquiry Card, page 265 


APPLIED AS 
MULTIPLE SPINDLE 
MODEL 


AS 
OVERHEAD 
DRILL PRESS 


The word is getting around about the past perform- 
ance of Walker-Turner LIGHT-HEAVYWEIGHTS. A 
newly completed check of leading industries reveals 
this pertinent fact: of the 250 largest manufac- 
turers, no less than 93% right now are Walker- 
Turner users. 

They find in LiGHT-HEAVYWEIGHTS the features 
and engineering usually available only in large and 
costly equipment. Take this Walker-Turner 20” 
Drill Press, for example. It has a heavy, one-piece 
cast iron head; a 10-spline spindle 1” in diameter; 
and 4 heavy-duty, precision ball bearings—to name 
just a few of its fine features that make for top 
quality...at far from top price. 


LIGHT-HEAVIWEIGHT Performance Wins New Recagnition 


There’s much more to this Walker-Turner Licut- 
HEAVYWEIGHT story that our factory-trained Dis- 
tributor in your area would like to tell you. You'll 
find him an expert on industrial equipment, a good 
man to know. And he’s as near as your phone. So 
why not call him, or write us for his name and 
more information—today! 


WALKER-TURNER 


“DIVISION. 


KEARNEY AND TRECKER CORPORATION 
PLAINFIELD, N. J. 
DRILL PRESSES Hand and Power Feed © RADIAL DRILLS 
W 4 and Meta! Cutting BAND SAWS e@ TILTING ARBOR SAWS 
RADIA AWS © JIG SAWS © LATHES © SPINDLE SHAPERS © JOINTERS 
SURFACERS © FLEXIBLE SHAFT MACHINES 


20° ORAL PRESSES 


Band Paper 


ad 


YOUR OPERATORS 


YOUR PRESENT ANVILS PLUS 
CECO-DROP UPPERWORKS 
can mean quick modernization 
at @ minimum cost 
and can put new life in your operators 


Here’s a good suggestion: You can install 
Ceco-Drop upperworks on your existing 
board drop hammer anvils. Thus at a con- 
siderable saving you will be in a position to 
meet and beat tomorrow’s stiff competition. 
You will produce more accurate forgings 
at a lower cost through more continuous 
production. You will have the most modern 
forging hammers available. Your hammer- 
men will end their shifts fresh and still 
full of pep. 

That's part of the Ceco-Drop story. The 
rest is in Bulletin 57-L-4 a copy of which 
will be sent on request. Write today. 


CHAMBERSBURG ENGINEERING CO., CHAMBERSBURG, PA. 


CHAMBERSBURG 


THE HAMMER BUILDERS 


Builders of THE IMPACTER 


“FORGING IN MID-AIR" 
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Here's where faster die set service begins, on Danly's high 


speed precision production lines...t 


_ duction facilities in the die set field 


finest mass pro- 


Here's where your order is received 
' Branch Plants. Because all die com 
hand, your order is filled” 


Now— Danly unites mass production 
techniques with the precision touch of 
craftsmanship to bring you 

the fastest die set service... ever. 


Never before has there been a die set service 

as fast as the one that Danly now offers to you. 
Unique in concept, the system had its beginning 
some years ago when Danly originated its network 
of nationwide Danly Branches. Under 

such a system the main Danly Plant in Chicago 
provided thousands of interchangeable die set 
parts to Danly Branch Plants. It meant that such 
parts were easily assembled into standard 

die sets and then quickly delivered to meet the 
requirements of any tooling program. 

But, as buyers recognized the convenience of 
Danly service, demands on the Chicago 

Plant grew to exceed capacity. The solution? ... 
an unprecedented move in the die set field. 
Danly put die set manufacture on a mass 
production basis with no sacrifice of famous Danly 
precision. It was accomplished with amazing 

new facilities in the form of two complete 
production lines devoted exclusively to high 
speed, precision die set production. The 

next time you put one or a dozen Danly Die Sets 
on order, expect to get fast delivery from any 
Danly Branch, expect to get die sets unequaled 
in precision. You can expect it and you'll 

get it... when it’s Danly. 


Fast, nationwide delivery from these plants 


*CHICAGO 50 21000 SS. Laramie Avenue 
*CLEVFLAND 14... 550 East 33rd Street 
*"DAYTON7 3196 Delphos Avenue 

"GRAND RAPIDS Michigan Street, N.W. 
INDIANAPOLIS 4 West 10th Street 

"LONG ISLAND CITY 1. 47-28 37th Street 

*LOS ANGELES 54. Ducommun Metals & Supply Co., 


4890 South Alameda 
MILWAUKEE 2 E. Wisconsin Avenue 
*PHILADELPHIA ~W. Courtiand Street 
*ROCHESTER 6 33 Rutter Street . 


*Indicates complete stock. 


j 
S 
~ 
DIE SETS... STANDARD OR SPECIAL 


ACCURACY 
Within .0002”’ 


for (1) SIZE @ FLATNESS @) PARALLELISM 


...-at 150 
Pieces 
Per Hour 


with this 


AUTOMATIC FEEDING Gives 


Precision at Production Rates No. 226 Double Spindle Wet Disc 


Hydraulic pump vanes are automatically hop- 


per fed into a constantly rotating feed wheel, 
which has a series of openings to receive 
parts. As the feed wheel revolves, the pump 


vanes are carried between the parallel faces 
of the abrasive discs where two sides of 


the vanes are simultaneously ground. After High speed steel pump vanes which are used in the 
grinding, the parts are automatically un- hydraulic pump of an automotive power steering 
unit are finish ground with this precision grinder 
. and at a rate of 750 pieces or 1500 surfaces 
an hour. Precision at production rates can be yours, 
too, because Besly Double Spindle Wet Disc Grind- 
ers can be easily adapted to grind many other 
parallel surfaced parts. Write for full information. 


BESLY-WELLES 
CORPORATION 


Established as Charles H. Besly & Company in 1875 
112 Dearborn Ave., Beloit, Wisconsin 


BESLY GRINDERS AND ACCESSORIES @ BESLY TAPS, DRILLS, 
REAMERS © BESLY-TITAN ABRASIVE WHEELS 
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Waldes Truare Ring Replaces Nut and Washer 
..-Cuts Costs $5.28 Per M...Speeds Assembly by 50% 


OLD WAY. Main shaft required costly threading. Assembly was TRUARC WAY. tTruarc Retaining Ring snaps quickly and simply 
slowed by the double application of washer and nut and time-con- over shaft. Lock assembly is secured in one fast operation. Virtually 
suming tightening operation. all play is eliminated from lock. 


j. Chesler and Sons, Inc., Brooklyn, N.Y., manufacturers of the pre- 
NEW DESIGN USING WALDES TRUARC RING assembled “Reddi-Mount” cylindrical lockset, uses a single Waldes 
PERMITTED THESE SAVINGS Truarc Retaining Ring instead of an old fashioned nut and washer 
to secure the entire assembly of their lock. This new, improved 

OLD WAY 
fastening method enables Chesler to eliminate costly threading .. . 

Cost of Nut. . 

Cost of Washer save money on material ... speed assembly time by 50% and pro- 

Labor for Threading. . . 4 duce an improved, more durable product. 


You, too, can save money with Truarc Rings. Wherever you use 

machined shoulders, bolts, snap rings, cotter pins, there’s a Waldes 

wRuarc way Truarc Retaining Ring designed to do a better, more economical 

wrt mehr 7 nesi1.s2 per thousand job. Waldes Truarc Rings are precision-engineered . . . quick and 
“ easy to assemble and disassemble. 


TOTAL $18.80 


TOTAL 818.58 Find out what Waldes Truarc Retaining Rings can do for you. 


Send your blueprints to Waldes Truarc engineers. 


For precision internal grooving and undercutting...Waldes Truarc Grooving Tool 


SEND FOR NEW CATALOG 4 Waldes Kohinoor, Inc., 47-16 Austel L.1.C.1,N.Y. 
»/ WALDES 


C Please send me the new Waldes Truarc Retaining 
| Ring catalog. 
\ ~ 4 (Please print) 


REG. U.S. PAT. OFF. 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE 

FOLLOWING U.S. PATENTS 2.362.947 2.362.946 2.416. 652, 2.426 341, 2.439 765 2.441 646. 

2.455.165; 2.420.941; 2,463,360 2.463.363. 2.4867 602, 2.469.603; 2,491,306. 2.509.081 
AND OTHER PATENTS PENDING. 


A 
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any one of these 
24 punches and dies 


READY FOR USE IN 5 SECONDS 


without set-up! 


e@ Or, any selection of 12 to 32 
punches and dies suited for 
your work, 


@ A Wiedemann Turret Punch 
Press has the tools where you 
want them—in the press—not 
on the shelf. 


%"' ROUND END ROUND END 


@ In 5 seconds the operator selects 
the punch and die, and pierces 
the opening in flat sheet metal é 
or plate. a 


METER 

@ Any punch and die in the turret 
can be replaced with other sizes 
in less than 2 minutes, 


WITH A WIEDEMANN YOU CAN 
SAVE 60% TO 90% ON SMALL LOT PIERCING mueest 
because you 


Eliminate Set-up 

Eliminate Layout with Wiedemann Work 
Locating Gauges 

Reduce Handling Time 


We will make time studies on your work without 
obligation. Send prints. 


KNOCKOUT 


Plan view of lower 
turret of typical 
Wiedemann with 
78 stations. 


4205 Wissahickon Ave., Philadelphia 32, Pa. 
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What size 
isa 
quality 
fastener? 


Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking, 

vibration-proof and can be reused many times. Each is a fast, readily assembled 

one-piece unit... will maintain accurate adjustment anywhere on a bolt. 

Each will afford positive protection against thread corrosion . . . prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 
finish. Each has a record for precision and uniformly high performance that is unmatched. 


But... one measures 1/10 inch across the flats; the other, 4 inches. Between these two, 
there are more than 530 different hex nuts in the ESNA line. They are the result of 
variations in height, material, finish and size. 


Look to ESNA for the top quality self-locking fastener that fits your need best. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N58-759, 2330 Vauxhall Road, Union, N. J. 


Please send the following free fastening information: 


[] ELASTIC STOP nut bulletin {_] Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 


Name Tithe_ 
Firm 
Street 


City Zone___ State 
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JAND HELIC 
R SPECIALIST 


NATIONAL BROACH & MACHINE 


600 ST. JEAN 


information on products advertised, use Inquiry Cord, page 265 


ing precision gears to close tolerances on tooth gi 
le, index, eccentricity and tooth surface smoothness 
Red Ring Shaving Machines isa high production opera- = 
SHAVING TIME 16 SECONDS SHAVING TIME 12 SECONDS | 
3 SHAVING TIME 16 SECONDS £ SHAVING TIME 15 SECONDS 
ach SHAVING TIME 20 SECONDS sr 9 SHAVING TIME 20 SECONDS : 
| GEAR CHARACTERISTICS 
| 
j 
140—MACHINERY, July, 1954 For more ee 


TOOL LIFE INCREASED 40% USING 


CITIES SERVICE CUTTING OIL 


ONE OIL FOR ALL? After poor results with many cutting oils, 

the Dunbar Machine & Tool Company discovered all their 

cutting jobs could be done to perfection using only one oil 
Cities Service Chillo #44. 


44 


NO EYE STRAIN. In addition to a 40% increase in tool life, 
owner Robert Dunbar found that the transparent character. 
istics of Chillo #44 help eliminate eye strain, Cutting opera- 
tion is easily visible to operator. 


Production Also Up, Reports Dunbar Machine & Tool Co. 


THE PROBLEM .. . The Dunbar Machine & Tool Company had a 
problem. It seemed impossible to find one oil which would perform eco- 
nomically and efficiently for ALL the jobs required of the firm’s automatic 
screw machines. 


THE SOLUTION ... After trying many brands of cutting oil, “none 
of which gave good all-round performance,” owner Robert Dunbar called 
in a Cities Service engineer. After careful analysis of the problem, the 
engineer recommended Chillo #44 cutting oil. 


THE RESULTS... Using Chillo #44, the company observed these 
results: Tool life increased nearly 40% ... Production increased accord- 
ingly .. . Additional savings realized due to chip draining characteristics 
of oil... Holding tolerances no longer any problem... Machine clean-up 
time now insignificant. ..Transparency of oil eliminates eye-strain. .. 
Less smoke and fumes at high speeds... Also excellent for lubricating 
purposes. Says Mr. Dunbar, “Our results with Chillo #44 permit us to 
heartily endorse this product.” 

If you have a cutting oil problem, consult your nearest Cities Service 
representative or write Cities Service Oil Company, Sixty Wall Tower, 
New York 5, N. Y. 


CITIES SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Replaces a planer 
equipped with 


This Giant Thompson Grinder 

is one of nine working for 

The Monarch Machine Tool Company. 
Through the years in increasing efficiency of their very 
fine lathes and in step with modern methods, Monarch 
has relied on the utility and precision of Thompson 
Grinders, Thompson is proud of this record of service and 
especially its ability to provide extreme precision grind- 
Ing on this largest of all surface grinders. 
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LARGEST... 


precision grinding lathe bedways up 
to 32 ft. long to a tolerance of five ten- 
thousandths of an inch 


The precision of Thompson Way Grind- 
ers is exemplified in this giant new ma- 
chine recently installed in the plant of the 
Monarch Machine Tool Company of 
Sidney, Ohio. Monarch lathes are known 
the world over for their extreme efficiency 
and accuracy, therefore, in the machining 
of the bedways of their longest machines 
they had to depend on grinding equip- 
ment that maintained exceptional accu- 
racy over entire surfaces up to 32 feet in 
length. This accuracy is perfectly main- 
tained on this Thompson Way Grinder to 
five ten-thousands of an inch. 


Thus, this surface grinder is not only 
the World's largest but size for size, one 
of the World’s most accurate machines. 
The overall length is 79 feet and it meas- 
ures 13 feet high and 1314 feet wide. Yet 
in spite of its size all operations are easily 
controlled by a single operator automati- 
cally from the convenient suspended push 
button control panel. This is typical of 
Thompson centralized control available 
with all types and sizes of Thompson 
Grinders. It will pay you to consult 
Thompson Engineers in finding an eco- 
nomical solution to your problems. 


Have Thempson Engineers 
solve your grinding 
problems 


THE THOMPSON GRINDER COMPANY 
Springfield, Ohio 
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of gentie, squeezing power in this 


Wheelon 


Direct Acting 
HYDRAULIC PRESS 


Yes, this Verson-Wheelon Press has a capacity equivalent to a 
21,000 ton rubber pad forming press. However, it does a better, 
more complete forming job than the rubber pad press; yet its cost 
is only a fraction of that of the conventional press. 


The Verson-Wheelon Press illustrated operates at 5,000 psi. 
Its twin feeding tables are each 50” x 168” to handle long channels 
for a leading aircraft manufacturer. 


If you are now doing or contemplating rubber pad forming, 

you should consider a Verson-Wheelon Press before you buy. 

Compare the price and compare the work—it’s the best way to 

convince yourself of the economy of Verson-Wheelon forming. 

Verson-Wheelon Press and shows The bulletin described at the left gives full information. Write 


examples of the work it performs. 
Typical specifications are also given. for your copy, today . 


it is available on request. 


A Verson Press for every job from 60 tons up. 


~erson- 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 


5 ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS @ SO. LAMAR AT LEDBETTER DRIVE, DALLAS, TEXAS 
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J&L TURRET LATHES GIVE... 


MORE Ease of Operation 


MORE Power Transmission 


MORE Rigidity 
MORE Accurate Stops 
MORE Efficient Lubrication 


MORE Coolant on Cutting Tools 
MORE Accurate Results 


Turn 694 RPM — 


job takes... 


This job is one of the many turned at 
high speeds on our production line. 

Come to Springfield and see for your- 
= At any rate, pa for catalogs 


JONES LAMSON 


. Turn 489 RPM — .011 feed 
. Turn 340 RPM — .022 feed 
. Turn 489 RPM — .011 feed 
. Turn 489 RPM — .O11 feed 


Face end, shoulders & neck 489 RPM 
— .0055 feed 
Chamfer 


Center drill 


mons > 


Qm 


feed 
8B. Turn 694 RPM — .022 feed 
Cc. Turn 694 RPM — .022 feed 
D. Turn 694 RPM — .022 feed 2 
E. Face end, shoulders end neck — _ 

694 RPM — .055 feed ae 

Chamfer 


Ff. Center dril! 


ay? 


Visitors who attend J&L’s periodic ‘Production 


Studies” Seminars see this job turned out in just 5.40 min. 
on a Jones & Lamson #7A Universal Turret Lathe. 


Only with lathes like this, built with plenty of power 
and the beef to back it up, can your shop take full 
advantage of the quality, productivity and lower costs 


offered by High Velocity Turning. 


Machine Tool Craftsmen 


Since 1835 


JONES & LAMSON MACHINE CO., 512 Clinton St., Dept. 710, Springfield, Vt., U.S.A. 
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Eaton Standard Spring- 
Reliance Spring Lock Wash- tites and Sems speed 
ers, available in all types, production by combining 
sizes and analyses, keep bolted spring washer and bolt 


assemblies tighter longer. For or screw into one easily 
complete lock washer informa- handled part. Engineer- 
tion, write for Engineering ing Bulletin S-49 has all . 


Bulletin W-50. the details. 


Eaton Thread-Cutting 


Reliance Hoz-Fas-Ners Springtites and Sems 
: ; save time and money Reliance Snap Rings save eliminate tapping when ? 
Reliance Cold Finished Steel wherever rubber, plastic man hours and material on fabricating products. 
is available in rounds, squares, or fabric hoses are used. shaft assemblies, bearing ap- They cut their own threads 
flats or special shape sections in Rust resistant, re-usable, plications and in counterboe as they fasten assuring 
wire sizes 020 x 020 x 4 to % one piece design... assemblies. Shoulders quickly perfectly mated, tightly 
in coils or cut to length. Write maintain uniform auto- formed by machining a groove seated threads. Full infor- a} 
direct for information on sizes, matic tension. Write for and snapping in a Reliance mation in Engineering 
shapes and analyses. Engingering Bulletin No. 1. ring. Send for Bulletin 4K/3. Bulletin S-49A. 


MANUFACTURING COMPANY 


Springtites & Snap & Retaimng Special Steels Spring Lock Moz-Fes-Ner 
Sem Rings Washers 


RELIANCE DIWISION 


OFFICE and PLANTS: 507 Charles Ave. MASSILLON, OHIO 


SALES OFFICES: New York °* Cleveland ¢ Detroit * Chicago ¢* St. Lovis * San Francisco * Montreal 
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HEAVY WORK 


“The thing | like about the Cincinnati Gilbert is that 
it is almost impossible to overload it,” says the shop 
foreman at Hufford Machine Works, builders of big 
stretch wrap presses. 

“The best example of work the Cincinnati Gilbert 
Boring Mill will do would be the machining of our Model 
44 machine. There are several large weldments weighing 
up to 40,000 pounds each, the upper and lower frames 
being the largest. They are 248” in length, 84” wide, and 
58” high. 

“The entire top surface is machined to 100 micro 
finish with a 30° dovetail 4” deep, 6.000 wide in the 
Opening, 18342” long, and a keyway 6.000 x 4.000 deep 
(in line with the dovetail) 64%2” long. We make this in 
two set ups. Our mill has 14 feet of travel on the col- 
umn, 6 feet of vertical travel, a 342” spindle with 30” 
of travel. 

“We bore holes up to 20” in diameter. 

“We face and bore SAE 1020 steel with a speed 
up to 375 feet per minute using cemented tungsten 
carbide tool bits.” 


uses a/floor with tab}e. Many, 
other arrangements are available. Write for 


; 
a 
8 ait 
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| ATI GILBERT MACHINE TOOL COMPANY + 336 | 3, OHIO | 
© 3366 BEEKMAN STREET, CINCINNATI 23, 
THE CINCINNATI GILBERT MAC “COMPANY TREET, 23, OHIO 


@ WORKING DIRECTLY FROM SIMPLE CROSS-SECTIONAL 
TEMPLATES AND DATA ON AIRFOIL DRAWING 


@ WITH AUTOMATIC INTERPOLATION—TRUE FAIRING 
BETWEEN AND BEYOND THE CROSS-SECTIONAL STATIONS 


@® WITH NON-CONTACTING TRACER CONTROL 
@ PRECISION MACHINED 
@ IN HOURS INSTEAD OF WEEKS 


NEW 
AIRFOIL 
MILLING MACHINE 


Heretofore original masters were made by hand — no generating method being * 
available. Now, in a matter of hours rather than weeks, the first master can be 
produced — hours in a single machine rather than weeks of skilled bench work. 

Simple templates, made to represent designer's airfoil cross-sections, together with 

data on drawing, are the only ‘special tools’’ needed by the machine. True fairing 

between and beyond the designated cross-sections is automatically produced by 

the machine interpolation systems. True fairing of shape and of twist-of-shape is 
accomplished automatically. 
Principal motions of workpiece during generation cf master airfoil are: (1) rotation 
about axis, (2) high-speed motion of milling head to and from axis, and (3) slow 
feed of milling head parallel to axis. Signals to produce motion (2) are obtained 
from the completely new NON-CONTACTING tracer control, which always exactly 
follows, but never contacts the constantly changing interpolation ‘‘flexure’’. 
Why not use this method to generate the whole airfoil surface on your 
original airfoil masters — and, in addition, to provide a convenient means 
of machining pilot production runs? 


USE THIS COUPON TO SEND FOR COMPLETE INFORMATION 


MANUFACTURED BY THE NEW ENGLAND MACHINE & TOOL COMPANY ahi PRATT & WHITNEY — DIV. NILES-BEMENT-POND CO. 
Sales and Complete Sales Engineering and Maintenance Service ... Exclusively Through 12 Charter Ook Bivd., West Hartford 1, Conn 
RS Please send my free copy of Circular No. 575 fully describing the new 
RATT a ee iTN EW Model 102 Airfoil Milling Machine. 
DIVISION NILES-BEMENT-POND COMPANY By NAME 
WEST HARTFORD 1, CONNECTICUT, U.S.A, 
SINCE 1860 POSITION 
Che COMPANY 
7: CO. ADDRESS 
BRANCH OFFICES IN PRINCIPAL CITIES CITY ZONE STATE 


ACHINE TOOLS ¢ CUTTING TOOLS « 
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Why you can 
reduce rejection losses 


with a Kodak Conju-Gage 
Gear Checker 


« 
« 


Why the composite check 


In practice, the final test of gear quality is how the gear works in use. The composite 
check recommended in American Standard B6.11-1951 shows this conclusively by 
measuring displacement of the gear when run against a master of known accuracy. And 
it does it in one quick operation that checks combinations of as many as six types of 
errors. 


Why the Conju-Gage Gear Checker 


Since displacement represents the sum of both gear error and error in the master, the 
accuracy of the master used determines the precision of the composite check. The Kodak 
Conju-Gage Gear Checker uses a master of exceptional accuracy, the Conju-Gage Worm 
Section. Produced by thread grinding, its accuracy is not limited by the same manufac- 
turing processes which limit accuracy in the gear itself. 

To settle for masters of lesser accuracy is to rob yourself of “tenths’’—to chance that 
tolerable error in a gear may coincide with error in the master to cause a needless re- 
jection. Or that intolerable error in a gear may be cancelled by error in the master to 
pass a gear that will fail in use. 

To reject every wrong gear is to guard the quality of your product. To pass every 
right gear is to reduce such rejection losses to a minimum. 

To find out more about how a Kodak Conju-Gage Gear Checker can lower costs 
while maintaining required precision, send for your copy of the booklet, “Kodak Conju- 
Gage Gear Testing Principle.’ Write to 


Special Products Sales Division 
EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


CONJU-GAGE 


.+. anew way to check gear precision in action 


To inspect all kinds of complex parts on a bright screen, Kodak also makes 
two highly versatile contour projectors. 


For more information on products advertised, use Inquiry Card, page 265 


The Kodak Conju-Gage Gear 
Checker automatically records the 
composite effects of runout, base 
pitch error, tooth thickness varia- 
tions, profile error, lead error, 
and lateral runout. Illustrated is 
the Kodak Conju-Gage Gear 
Checker, Model 8U, for gears up 
to 8%" pitch diameter. Smaller 
models are also available. 
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Follow this Kingsbury Automatic Machine as it performs 


Actually better than that! It drills 8 holes, 
c’sinks and taps 4 of them, and mills a slot at the rate of 
218 pieces per hour gross. 

The part is a cast iron governor support small enough 
to palm in your hand. Print calls for 8 holes and a 
milled slot — 17 operations from 4 directions. Three 
operations are required at one end of the piece and 14 
operations at the other. It was decided to accomplish 
these on one machine in two chuckings. 

The machine has an 80-inch base with seven working 
units: four Horizontal Units (H), one Vertical Unit 
(V) and two units operating downward at an angle 


(AL left and AR right). The 30-inch Index Table 
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has eight fixtures, four for each chucking. By means of 
selective tripping, the first chucking operations are 
performed at Stations 2, 4 and 6; the second chucking 
operations are performed at Stations, 1, 3, 5, and 7. 


First Chucking 


Station 2: Unit 2AL drills .125 hole through at 
angle 15° left. 

Station 4: Unit 4V mills slot .468 wide x 5/64 inch 
deep through wall of part. 

Station 6: Unit 6AR drills .125 hole through at 
angle 15° right. 


- 
FIRST CHUCKING ASK 
| | — | 
| 
; 


“Operations Kingsbury” will provide you with parts 
of uniform accuracy .. . parts which will slip into your 
assemblies without reworking. Your part can be of any 
material that can be machined within the limits of 5 HP 
units and handled by one operator. 

This broad claim is based upon field experience with 
more than 4,000 custom-built Kingsburys; a plant 
equipped with the most modern machine tools; a staff 
of experienced engineers and craftsmen specializing in 
this one line; and pride in doing it well. 

Accuracy begins at home. Precision-built work- 
holding fixtures locate the part correctly for each tool. 


Stainless Steel Nozzle Body 
21 operations per minute 


This Kingsbury holds three points of interest for you. 1. 
It drills stainless steel at 66 FPM. 2. It finish-reams two 
holes to +.0005 on diameters. 3. It averages 1,274 oper- 
ations per hour, producing 182 pieces gross. 

The machine has an 80-inch base with seven horizontal 
work units, all radial. The 24-inch index table has eight 
work fixtures, one for loading and unloading; and indexes 
clock-wise through 8 stations. Bushings odie all drills and 
reamers. 


produces interchangeable parts at low cost 


Precision ball bearings and bushing guides insure close 
tolerances. Predetermined feeds and speed are uniform 
and constant: multiple spindle heads are used only 
when it is safe to do so. 

“Operations Kingsbury” offer additional money-wise 
advantages. Your scrap loss will be reduced to a mini- 
mum. You'll save floor space, set-up time and intra- 
machine rehandling. 

Are you a good prospect? 
see you. 


If so, we should like to 


Kingsbury Machine Tool Corp. 
106 Laurel Street, Keene, N. H. 


2 Spindles 1H 


Spadion 5H 4Spindies 7H 


Second Chucking 


Operator removes part and reloads with a new part 
placed end for end in work fixture as shown in the plan 
view. 

Station 1: Unit 1H with two-spindle head drills two 
.234 holes % inch deep. 

Station 3: Unit 3H with four-spindle head drills 
four .203 holes through. 

Station 5: Unit 5H with four-spindle head c‘sinks 
312 x 90° the four holes drilled at Unit 3H. 

Station 7: Unit 7H with four-spindle head taps the 
four holes with .250 — 24 Taps. 


For more information on products advertised, use Inquiry Card, page 265 


17 operations at an average of one every second! 


Parts for both chuckings are loaded and unloaded at 
eighth position during machining cycle. Bushings 
guide all drills. 


Each Unit Cost on the drawings 
includes the cost of the man and of the machine — no power 
or overhead. We assumed: 
Unit cost of man equal to: 

average U. S. hourly wage 
hourly gross X 80% efficiency 
Unit cost of machine to be: 
price of tooled machine 
output in 6000 hrs. @ 80% efficiency 
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Engine 


Removable ebel 4 

block gap 

* Extension THES 
First, last and always Nebel lathes are accurate. 
They're Nebel designed, engineered, built and 
thoroughly tested to meet tomorrow's standards 
of accuracy today! We will proudly send you on 
request test sheets on current models to back 
up this statement. Nebel line includes engine, 
removable block gap and extension bed gap 
lathes, swing sizes 16” to 50”. Write The Nebel 
Machine Tool Co., s4iu Central Parkway, 
Cincinnati 25, Ohio for descriptive bulletins. 


photo courtesy Lunkenheimer Co, 


For more int on products advertised, use Inquiry Card, page 265 
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here’s why © Compact GRAY Unit Heads make possible a wide variety of simultaneous high horsepower cuts. 
Each head has individual spindle motor. 


* Speeds up to 1000 RPM are instantly obtained by the flick of a lever. 


@ Low Hung Drive to the spindle through a balanced planetary gear train with fly wheel inertia 
provides the ideal high horsepower carbide cutter drive. 


@ Efficient swivel or non-swivel design heads as desired. 


a GRAY will shine in your 
plant when you see how it 
increases production — 


reduces time and costs. ploners * milling ploners 
RAY planer type milling machines 
horizontal boring machines 


CIMNCIMMATI 7, OHIO, U.S. A. 
SOLD IN CANADA BY UPTON, BRADEEN AND JAMES, LTD * SOLD IN LATIN AMERICA BY MACHINE AFFILIATES 
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When it to d 
en it comes to dpfivering HiGHiowcosr PRODUCTION... GRAY PLANER TYPE MILLERS really 
Shine in up-to-the‘minute plants where only the finest precision work is acceptable 
p 
4 
Dept. B J 


Vice President, 
Tyson Bearing 
Corporation, 
Massillon, Ohio 


. says William Mahoney, 


About three years ago,” reports 
Mr. Mahoney, “we had a chance to 
make a direct comparison between 
Texaco Cleartex Oil and another 
brand of dual-purpose oil in our 
National Acme automatics. This 
other oil not only discolored and oxi- 
dized copper but quickly created a 
very dirty condition on the lubricat- 
ing sides of the machines. We came 
back to ‘Texaco — fast ! 

“Within a matter of days after the 
Texaco Cleartex Oil went back, the 
lube sides of the automatics were 
clean as a whistle again, and we have 
had no more trouble since that time.” 

Texaco Cleartex Oil is an excep- 
tionally fine dual-purpose oil for use 
in automatic screw machines as cut- 


ting coolant and machine lubricant. 


It is just one of the complete line of 
Texaco Cutting, Grinding and Solu- 
ble Oils designed to help you do all 
your machining better, faster and at 
lower cost. 


Let a Texaco Lubrication Engineer 


specializing in cutting oils help you 
select the right ones for your jobs. 
Just call the nearest of the more than 
2,000 ‘Texaco Distributing Plants in 
the 48 States, or write: 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 
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By LORING F. OVERMAN 


Would Involvement in Indo-China Bring Back Controls? 


HE possibility of the cold war 

turning hot in Southeast Asia is 
getting much attention in Washing- 
ton these days. People are wondering 
(1) Would there be controls, and if 
so what kind? (2) Would participa- 
tion in the conflict be a money and 
arms affair? (3) Would the Navy 
and Air Force be employed? (4) 
Could participation in Indo-China 
lead to all-out war? 


Straws in the Wind 


The average citizen finds it un- 
thinkable that we may again be 
involved in jungle fighting in some 
far-off corner of the world. But 
within the Government, it has be- 
come quite apparent that participa- 
tion in Southeast Asia is being 
viewed as a distinct possibility. One 
possible weather vane is the fact 
that the Office of Defense Mobiliza- 
tion is planning to start meeting soon 
with businessmen and former gov- 
ernment officials for the purpose of 
compiling an inventory of personnel 
who could be tapped to serve in con- 
trol agencies—if, when, and as. The 
inventory is to include a roster of 
positions which would have to be 
filled if a mobilization program were 
put into effect. The group of man- 
agement experts and government 
people compiling the roster would 
then list the men it feels best-suited 
to fill the middle positions, the work- 
ing level. 

By midsummer, it is indicated, the 
inventory schedule calls for inter- 
views with candidates, to determine 
whether they would serve in an 
emergency. The roster will provide 
for an orderly enrollment of per- 
sonnel in the event that quick for- 
mation of control agencies becomes 
necessary. 

NOTHER project, which may be 

viewed either with alarm or with 
calmness depending upon one’s point 
of view, involves certificates of ne- 
cessity for accelerated amortization 
of expanded defense facilities. Re- 
cent announcement of the issuance 
of certificates for 69 new projects 
valued at more than $53,000,000 
brings to nearly $30,000,000,000 
the sum total of amortization certifi- 


cates granted for 19,170 new or ex- 
panded facilities. The step-up in is- 
suance of certificates, ODM officials 
say, is to expand industry’s capacity 
to meet possible mobilization goals 
with a minimum of government 
plant ownership. 

Perhaps with the idea of develop- 
ing further capacity without too 
much official notice of possible de- 
fense purposes, a change in the five- 
year amortization plan is under con- 
sideration. In the past, a company 
could qualify for certificates of ne- 
cessity only if a contribution to the 
defense mobilization base could be 
shown. New rules may permit amor- 
tization of modernization programs, 
the thought being that keeping the 
machinery up-to-date would, in it- 
self, contribute to the defense effort 
in an important manner. 


On the Other Hand 


While perfectly willing to let it 
be known that all is not quiet on 
the Southeastern front, Washington 
spokesmen hasten to reassure in- 
quiries that current preparations are 
nothing out of the ordinary. The 
ODM has been in operation contin- 
uously since Korea, they point out, 
and the stockpiling program and 
other defense efforts have continued 
with little let-up. 

Probably because of the attention 
that has been paid to keeping the 
mobilization base adequate, a moder- 
ate return to arms would not place 
a great strain on the economy. 
Weapons and scarce materials have 
been stockpiled in generous quan- 
tities, and several important arms 
programs are either nearing comple- 
tion, or well under way. As a result, 
it is not thought that serious con- 
trols of raw materials or consumer 
goods would be an early result of 
Asiatie involvement. The Govern- 
ment now has the power to control 
raw materials, and it may be ex- 
pected that the stockpiling program 
will be stepped up, just in case. But 
if things continue in their present 
course, it is expected that the Presi- 
dent will ask Congress for power to 
freeze prices, wages, rents, credit, 
and inventory for a_ ninety-day 


period while looks the 


situation over, 


Congress 


Meanwhile, More Money 


As a result of the tenseness in 
world affairs, some members of 
Congress are wondering whether re- 
cent cuts in the defense budget have 
been too drastic. Senator Maybank, 
for example, a member of the Ap- 
propriations Committee, pro- 
posed a 10 per cent increase in the 
military budget for 1955 planned by 
the Administration, which amounts 
to $37,500,000,000. The House-ap- 
proved defense appropriation bill 
authorizes only $28,600,000,000. The 
difference would be made up from 
unspent carry-over funds. Recon- 
sideration of the defense budget 
smoothed the way to restore the 
$250,000,000 fund which had origi- 
nally been earmarked by the De- 
partment of Defense for use in 
buying machine tools for the mobi- 
lization base. 


Washington Briefs 


HE Senate Judiciary Sub-com- 

mittee has approved a resolution 
calling for a Constitutional amend- 
ment that would permit the Presi- 
dent to reject certain items in money 
bills, while approving the remainder. 
Such a provision would put a stop to 
the practice of attaching objectional 
riders to appropriation bills. 


O assist the titanium industry 

in developing a civilian market 
for titanium mill products, the Busi- 
ness and Defense Services Admin- 
istration, United States Department 
of Commerce, has issued BDSA 
Order M-107 freeing 10 per cent of 
each month’s output for non-military 
uses. Prospective markets include 
such fields as chemical and food- 
processing equipment, aircraft, auto- 
mobiles, and electronics. 


A MENDMENT 4 to BDSA Order 
M-11A reduces the percentages 
of mill space required to be reserved 
for production of copper and copper- 
base alloy products for military and 
Atomic Energy Commission needs. 
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Aircraft Manufacturers 


TuHere is a widespread general ac- 
ceptance of these machines as being cap- 
able of meeting the extreme accuracy 
requirements of the aircraft industry. They 
combine high speed, accuracy, ease of 
operation, and low initial cost. This means 
tool room accuracy, better part finish and 
low cost production. These fast-action 
machines are cutting costs on jobs which 
were usually allotted to large, slow and 


expensive machines. 


HARDINGE Model DSM 59 
Second Operation Machine 
Collet capacity 1", Chuck capacity 6" 


The Hardinge Second Operation Machine is a 
time-tried production machine, easy to set up 
and relatively inexperienced operators can turn 
out parts rapidly to close tolerances and fine 
finish. 

The extreme accuracy and high speed of this 
machine enable you to chuck partially finished 
parts and to rapidly do close tolerance turning, 
forming, boring, drilling,threading and facing. 


PERFORMANCE HAS ESTABLISHED 
LEADERSHIP FOR HARDINGE™ 


HARDINGE BROTHERS, 


HARDINGE Model H 
Chucking Machine 


Collet capacity 1", Chucking capacity 6", Swing 13” 


HARDINGE Model HCT 
Chucking Machine with Production Threading Head 


Collet capacity 1", Chucking capacity 6", Swing 10”, 
Internal and External Threading up to 6” 


Hardinge Precision Chucking Machines can 
finish diameters, shoulders, end faces and cut 
precision threads in one setting—all concentric 
with each other. 

Everyone responsible for the machining of 
precision parts appreciates the value of machines 
which can be quickly and inexpensively tooled. 
These Hardinge machines can be tooled with 
standard tool bits for fast production of precision 
parts. 


INC., ELMIRA, N. Y. 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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Depreciation Allowances 


VER-INCREASING reliance is being 

placed by the Military Services on the 
quality and performance of the Nation’s 
fighting aircraft. This fact has multiplied the 
need for large investments in modern pro- 
duction machines and tools on the part of 
the aircraft industry. The extreme complex- 
ity of advanced military aircraft and constant 
changes in design demand the use of the 
most modern production and testing equip- 
ment, if this country is to maintain its leader- 
ship in the air. 


It is unlikely that we shall ever again have 
time to prepare for war after war has been 
forced on us. The power of the fearsome atom 
and hydrogen bombs, and the range and 
speed of the aircraft with which they can 
be delivered, are such that a war today might 
be quickly decisive. There must be sufficient, 
up-to-date production facilities to meet any 
emergency ahead of time. 


Great strides have been made by the air- 
craft industry in the development of unique 
methods which involve the use of new types 
of production equipment, as shown in this 
Fourteenth Aircraft Production Number. 
Nevertheless, a considerable proportion of 
the manufacturing equipment in aircraft 
factories is inadequate for possible future 
production requirements. Roy T. Hurley, 
president of the Curtiss-Wright Corporation, 
speaking before the recent SA E National 
Aeronautic Production Foruin in New York 
City, stated that approximately 5300 of the 
6800 machine tools in the Curtiss-Wright 


plants are over-age. Most of these machines, 
bought during World War I, were designed 
to manufacture parts for reciprocating en- 
gines, and are not applicable to jet-engine 
production. Undoubtedly the same situation 
exists in many other plants. 


The present depreciation policy of the 
United States Treasury Department prevents 
the purchase of needed machinery. Curtiss- 
Wright should and would be spending about 
$10,000,000 annually for new equipment, ac- 
cording to Mr. Hurley, if the Government 
were to approve a liberal, accelerated de- 
preciation policy. With the present policy, 
only a small portion of the cost of new 
equipment can be covered annually by de- 
preciation allowances on the machines to be 
replaced. Consequently, a manufacturer can- 
not recover his investment within the useful 
life of the equipment. The major portion of 
the cost of modern machines and tools must 
be taken from earnings after taxes. New 
machine tools and increased application of 
automation principles would reduce the cost 
of aircraft engines, and so new equipment 
could pay for itself in short order. 


A realistic depreciation policy that would 
permit the timely acquisition of new equip- 
ment and the replacement of obsolete ma- 
chines is not only of prime importance to 
the leadership of the United States in the 
air but might well be the insurance of our 
survival. It is imperative that the Govern- 
ment act soon on this problem of vital im- 
portance to industry! 
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by Ryerson 8-step quality control 


Two bars of steel may look alike—may actually 
have been bought as the same alloy—but even 
seemingly identical bars may vary widely in analy- 
sis and performance. To remove completely the 
risk of getting steel that will not perform as you 
expect it to—we developed the Ryerson Certified 
Alloy Plan. 

Under this unique Ryerson system of quality 
control, your protection begins with the careful 
selection of heats to be carried in stock. Next, we 
verify the analysis of each selected heat. Then, after 
spark testing to guard against mixed steels, we 
permanently identify each bar with a stamped heat 
symbol and color marking. Meanwhile, we test a 


sample of every heat for hardenability and interpret 
the test results for you. 

Finally, before these selected steels are shipped, 
a thorough inspection is made to see that every step 
in the control plan is followed. Only then, after 
every detail has been double-checked, is your order 
of Ryerson alloys approved for delivery. And with 
your shipment you receive a certificate providing 
complete test data to prove quality and guide your 
heat treatment. 

You pay no more for Ryerson Certified Alloys, 
but they will prove real money-savers for you. To 
get these controlled-quality steels promptly —just 
call your nearby Ryerson plant. 


PRINCIPAL PRODUCTS: CARBON, ALLOY & STAINLESS STEELS—BARS, 
STRUCTURALS, PLATES, SHEETS, TUBING, MACHINERY & TOOLS, ETC, 


RYERSON STEEL 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK e BOSTON e PHILADELPHIA e CINCINNATI @ CLEVELAND © DETROIT 
PITTSBURGH BUFFALO CHICAGO MILWAUKEE e ST. LOUIS LOS ANGELES SAN FRANCISCO © SPOKANE SEATTLE 


For more inf tion on products advertised, use Inquiry Card, page 265 
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HE phenomenal development of the air- 
craft industry with its mushrooming of 
manufacturing plants to meet the needs 
of national emergencies often did not permit 
time for the scientific planning of production 
facilities and procedure. This, however, is not 
true of the newest factory of the Douglas Air- 
craft Co., Inc. in Torrance, Calif., which is part 
of the El Segunda Division. This factory has 


been equipped to build planes for the United 


States Navy. Here advantage was taken of ex- 
perience gained through years of aircraft pro- 
duction, and the plant is a model of efficiency. 

Each department is a complete entity. Raw 
material arrives at one end of the department 
and when the work leaves the opposite end it 
has, for example, been completely machined, 
heat-treated, chromium- or cadmium-plated, and 
inspected. No work leaves any one department 
for an intermediary operation. In the machine 
shop, tools are ground adjacent to the machines 
on which they are actually used. No time is lost 
in tool delivery and there is no possibility of 
sending the wrong cutters to a machine. 

Another feature of the plant is the wide di- 
vergence of equipment necessary to turn out the 
Navy's planes. The biggest machine is a Farn- 
ham spar-cap miller with a bed 308 feet long 
and eauipped with eight gantries, each of which 
has two milling cutter heads. The total weight 
of this machine is estimated at approximately 
372,270 pounds. 

In contrast, there is a gear-cutting machine 
that hobs pinions as small as 1 4 inch in diam- 
eter and with teeth as fine as 120 diametral 
pitch. This article will deal with typical opera- 
tions in the machine shop, where many parts 
must be produced within dimensional tolerances 
as close as plus 0.0005 inch, minus 0.0000 inch. 


Douglas XF4D  Skyray 
The objective of the Douglas management is the 
mass production of high-precision parts. 

Sidney lathes equipped with hydraulic tracer 
units are employed for a variety of operations. 
In che heading illustration is shown a 20-inch 
lathe tooled up for turning the cylinder head of 
a hydraulic unit, the part being produced from 
75S-T aluminum alloy. An actual part mounted 
on the fluid tracer unit at the back of the bed 
controls the in-and-out movements of the cross- 
slide with its carbide cutters. 

Other Sidney lathes similarly equipped with 
hydraulic tracing units are employed for such 
work as arresting-hook tubes and. slide-valves. 
On the slide-valves, it is necessary to cut to re- 
duced diameters between a series of integral co!- 
lars that provide bearing surfaces. With the 
particular tracing unit provided on this ma- 
chine, precise 90-degree movements of the tools 
can be made for accurately facing both the right- 
and left-hand ends of the collars. The cutters 
dwell momentarily when they reach the inner 
point of their cuts. 

The Monarch engine lathe shown in Fig. 1 is 
employed in gun-drilling a hole through a solid 
aluminum forging 30 inches long. The operation 
is somewhat similar to trepanning, a rod 1 2 
inch in diameter being produced by the inner 
edges of the cutters. Stock is removed at the rate 
of 1 cubic inch per horsepower per minute. The 
diameter of the finished hole is 3 inches, the 
carriage moves along the bed at a feed rate of 
1 inch per minute, and the cutter-spindle revolves 
at 225 R.P.M. The completed bore must have a 
finish of 20 micro-inches r.m.s., and the error in 
straightness must not be more than 0.003 inch in 
the length of 30 inches. This is difficult to attain 
because of the heavy lug at one end of the forg- 
ing. The tool, of course, supports itself in the 
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Fig. 1. Trepanning operation on 
a long aluminum forging. stock 
being removed at rate of 1 cubic 
inch per horsepower per minute 


Fig. 2. Shaping the teeth on 
aosmall pinion of 120° di- 
ametral pitch. there being 
two integral gears on one 


shaft 


Fig. 3. Hobbing a helical gear 

only 0.615 inch in outside diam- 

eter, the teeth being of 18 nor- 
mal pitch 
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Fig. 4. Shaving the teeth of the 


small helical gear which was 
hobbed in the previous opera- 


tion illustrated in Fig. 3. 


bore that it cuts. The work is held in a fixture 
mounted on the cross-slide of the lathe. A plastic 
guard completely encloses the tool and work. 
Gears of instrument classification are 
duced by several types of machines for service 
in flight control mechanisms. Illustrated in Fig. 2 


pro- 


is a Fellows gear shaper cutting the teeth of 


a pinion that is integral with a shaft on which a 
second pinion is also cut. The pinion being 
shaped has twenty-five teeth having a full depth 
of only 0.019 inch and a tooth thickness of 0.013 
inch. The concentricity must be true within 
0.0002 inch and the helical error must be held 


Fig. 5. Reduced diameters between the 
bearing sections of slide-valves are ground 


from the solid in a plunge-cut operation. 


within the same tolerance. Phe permrtsstble in- 
volute error is 0.0001 inch and the maximum 
backlash is 0.0005 inch. 

Fine-pitch gears from 120 to 30 diametral 
pitch are produced on a Hamilton gear hobber, 
Fig. 3. The helical pinion seen on the machine 
has teeth of 48 normal pitch and is 0.645 inch 
in outside diameter. Gears up to 6 inches in 
diameter are cut with this equipment and splines 
up to 5 inches long. All gear blanks are ground 
prior to hobbing or shaping. The helical pinion 
being hobbed in Fig. 3 is subsequently shaved 
on the Fellows machine in Fig. 4. All gears are 


Fig. 6. Slide-valves are centerless ground 
on the bearing surfaces prior to transfer 
for a superfinishing operation. 


e 7 


hig. 7. Superfinishing overation in which 


the bearing surfaces of slide-valves receive 
a finish of 3 micro-inches roms. 


checked with National Broach “Red Ring’ in- 
spection equipment. 

Slide-valves of the type seen in the Jones & 
Lamson grinding machine, Fig. 5, are among 
the most precise parts produced in the machine 
shop since they must provide a close metal-to- 
metal fit in a sleeve. The final finish of the bear- 
ing surfaces must be as fine as 5 micro-inches 
rm.s. These slide-valves are ground from the 
solid. The original diameter is 1/2 inch and the 


Fig. 8 Honing machine equipped with 
filtering unit for the honing fluid. used for 
a variety of precision parts. 


reduced diameter between the integral collars, 
or bearing surfaces, is 1/4 inch. The diameter 
tolerances are plus 0.0005 inch, minus 0.0000 
inch, while linear dimensions are held to plus or 
minus 0.001 inch. The grinding wheel of this 
machine is trued with a cam-operated device, 
the cam being changed to suit each part. 

After the slide-valves leave the cylindrical 
grinding machine, the outside diameters are fin- 
ished in the Cincinnati centerless grinder illus- 


Fig. 9. Form-grinding the piston 
for a hydraulic unit which is in- 
tegral with the piston-rod. the 
grinding wheel employed being 
erush-dressed 
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Fig. 10. Typical operation per- 


formed by multiple-thread grind- 

*) ing machine, this grinding wheel 
also being crush-dressed 


Fig. High-speed mill- 
ing machines, provided 
with two fixtures to enable 
reloading while an opera- 
tion is in progress. are used 


for a large variety of work. 


Fig. 12. (Right) Gang-cutter mill- 
ing operation in which cutters 
rise and fall to obtain the desired 
contour on a comparatively wide 


sur fac 


~ 
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hig. 13. Vhread-rolling machines are used 
hoth for rolling threads and for producing 
splines. as in the example here shown. 


trated in Fig. 6, about 0.0015 inch of stock being 
removed per side in this operation. Then the 
slide-valves are transferred to the Gisholt super- 
finishing machine shown in Fig. 7. A maximum 
of 0.0003 inch of stock is removed from the dia- 
meter to obtain a finish of 3 micro-inches r.m.s. 
Whereas hand-lapping formerly took two and 
one-half to three hours per piece to attain the 
required finish, the superfinisher does the job in 
forty-five seconds. Abrasive stones only slightly 
longer than the bearing surfaces are used. 

The sleeves in which the slide-valves operate 
are finished on the Micromatic honing machine 
seen in Fig. 8, although the illustration shows 
a hydraulic cylinder being processed. On the 
valve sleeves, about 0.0025 inch of stock on the 
removed from a_ previously 

finish-bored. This machine is 


diameter is 
rough. 


and 


equipped with a Delpark filtering unit, as seen 
on the left-hand side. 

Form-grinding on the piston of a hydraulic 
unit is shown being performed on a Jones & 
Lamson grinding machine in Fig. 9. The wheel 
is crush-dressed to produce the complete con- 
tour with one plunge cut. The same equipment 
is used for a variety of form-ground work. 

Another grinding machine on which the wheel 
is crush-dressed is the Ex-Cell-O multiple-thread 
grinder shown in Fig. 10. The wheel feeds along 
the work after it has been fed to the thread 
depth. Threads are ground on such parts as cyl- 
inder heads, pistons, and large bolts. 

Sundstrand milling machines are being used 
for a large variety of jobs, as many as 120 dif- 
ferent cycles having been worked out. In Fig. 11, 
a vertical machine provided with two work-hold- 
ing vises is performing a fast cutting operation 
on blocks of aluminum. One vise is being re- 
loaded while an operation is in progress on work 
held in the second vise. Illustrated in Fig. 12 is 
a Sundstrand Rigidmil set up with a gang of 
four cutters for finishing horizontal engine 
mount fittings to the contour seen on the part 
tilted against the back of the work-holding vises. 
Dogs on the table operate solenoid valves which 
cause the milling head and cutters to rise and 
fall as the work passes beneath the cutters. 

Bolts and studs of various types have their 
threads produced on a Reed thread roller, of 
which a close-up view is shown in Fig. 13. The 
same machine is employed to roll splines, such 


Fig. 14. Single-spindle drilling machine 
which is equipped with a pneumatic head 
that for the 


small-diameter holes 


provides deep-drilling of 
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Fig. 


inca battery set up for perform- 


15. Gang-drilling machines 


ing a series of operations on the 


same part 


as seen behind the threads on the work-piece 
being held by the hand in the illustration. Steel 
having a tensile strength of 180,000 pounds per 
square inch is rolled on this machine and threads 
meet the requirements of a Class 3 fit. 

Deep-hole drilling is performed on the Delta 
single-spindle machine shown in Fig. 14, which 
is equipped with a general pneumatic feeding 
attachment. The operation consists of drilling 
four holes 1,8 inch in diameter to a depth of 4 
inches in a part made from SAE 4130 steel. 
The drill reciprocates automatically during the 
operation to facilitate removal of chips and to 
insure straight holes. The reciprocations of the 
spindle for each inch of drilling can be varied. 

Leland-Gifford gang-drilling machines of the 
type shown in Fig. 15 are employed in a number 
of instances where several drilling, reaming, 


Fig. 16, Heat-treating furnace in- 
stalled in the machine tool line 
in order to avoid the necessity of 
transferring work to a separate 
department 


counterboring, or tapping operations must be 
performed on the same work-pieces. In the oper- 
ation illustrated, the part consists of an alumi- 
num bracket which is mounted in a fixture that 
can be positioned at different angles beneath the 
drilling spindles to suit the individual steps of 
the operation. Spindle speeds from 450 to 1800 
R.P.M. are available. 

As previously mentioned, all operations on 
any part are performed as the work proceeds 
along the manufacturing line without the neces- 
sity of being shunted to another department. 
For example, the Ipsen heat-treating furnace 
shown in Fig. 16 is in line with a battery of 
machine tools. Work goes into one end of the 
furnace as it is transferred from a machine tool 
and is delivered hardened and tempered from 
the opposite end, ready for successive operations. 
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Lockheed WYV.2 Radar-Equipped Fly ng Eye 


The use of plastic tools in aircraft plants solved one 


material shortage in war days. Recently a new plastic 


has been adopted for this kind of industrial service 


By G. J. WALKEY, 
Manufacturing Research Engineer 
Lockheed Aircraft Corporation 
Burbank, Calif. 


URING the latter vears of World War 

Il, the Lockheed Aircraft Corporation, 

Burbank, Calif., pioneered in the use of 
plastic resins for various types of tools, such a 
punches, dies, stretch-form blocks, templates, 
and work-fixtures. Since then, tons of phenolic, 
ethyl-cellulose, and polyester resins have been 
used, but for the last six months epoxy resins 
have largely been applied for tools of the classi- 
fications mentioned, Epoxy resins are also being 
used as adhesives in building up fixtures from 
glass fiber and in forming certain products 
from laminations of glass fiber and other ma- 
terials for use on aircraft. 

poxy resins possess several qualities that 
make them especially desirable as a material 
from which certain tools can be made. For ex- 
ample, they are dimensionally stable and can 
be cured at room temperature. Therefore they 
do not require ovens or any other source of 
heat. By the addition of polymers, epoxy resins 
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‘an be made flexible to almost any required 
degree. They possess high impact, flexural, and 
compressive strength, as well as good adhe- 
sive and non-corrosive properties. Laminations 
bonded with epoxy resins do not become brittle 
and therefore have a long service life. These 
resins are produced by several manufacturers 
under different trade names. 

Epoxy resins are usually cast on other plas- 
tics, steel, Kirksite, or lead. They are generally 
‘ast in thicknesses of 1 2 inch or less for tool 
applications, because the exothermic heat gen- 
erated in a mass would present certain diffi- 
culties if the resins were cast in greater thick- 
nesses. They have a tendency to soften at 
temperatures above 250 degrees F. Also, they 
have a short pot life (the length of time they 
can be worked) and should be mixed in small 
batches which can be used within thirty minutes. 
The pot life can, however, be extended to 
around two hours. Epoxy resins are expensive 
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in comparison with polvester resins, and it is 
for this reason that they are used generally as 
facings for various types of tools. 

Another advantage of epoxy resins is that 
pure aluminum, either in powder form or in 
light flakes, can be added, usually in quantities 
of 25 per cent, to give the plastic the appearance 
of a metal. It has been found that shop men 
are completely without prejudice in regard to 
tools made of epoxy resins because they look as 
though they were made of metal. When these 
resins are used to “patch up” worn dies or to 
make changes in a tool, the plastic looks almost 
the same as the original material. Exceptional 


Fig. 


life has been obtained from epoxy-faced tools, 
and this warrants the greater cost. 

Typical dies cast of Kirksite with epoxy faces 
1 2 inch thick are seen in Fig. 1 on the bolster 
of the huge Birdsboro 8000-ton press in Lock- 
heed’s “‘Hall of Giants.”” These dies are used for 
door inner skins made from 24S-T aluminum 
alloy. These are the largest epoxy-faced dies that 


have been made so far. 

In applying an epoxy resin to dies of this 
type, first the lead, Kirksite, or thermosetting 
plastic body is cast and then the plaster mold 
is raised 1 2 inch 
completely sealed with plaster. The epoxy resin 


above the die surface and 


I. Two epoxy-faced dies employed on a Birdshoro 8000-101 


hydraulic press for forming door inner skins 


is then poured through a gate into the space 
between the die and the plaster mold. In many 
causes, the punch is used instead of a plaster 
mold. No grinding or other finishing operation 
need be performed on the epoxy facing. 

In mixing epoxy resins for tools of this type, 


Thiokol is) usually added to give certain 
amount of flexibility to the facing. This enables 
the same tools to handle sheet metal of various 
thicknesses—in fact, the difference in gage 


thickness may be as great as 0.100 inch. Basi- 
cally, a soft die and hard punch are the result, 
Which is advantageous in forming sheet metal 
with rubber sheets between the punch and die. 

Another large die constructed for use under 
a hydraulic press is shown in Fig. 2. This die 
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Fig. 2. Die consisting of Kirksite body 
faced with flexible epoxy resin for hydrau- 
lic press operations 


produces an inner liner for a door skin. The 
Kirksite body is faced with soft epoxy. 

Plastic tools are being used widely under 
Cecostamps and rope drop-hammers. The punch 
and die in Fig. 3 are made of Kirksite with an 
epoxy facing, and the draw-ring of thermo- 
plastic. The part produced is seen at the right. 

A rather deep die of Kirksite with a soft 
epoxy facing, Fig. 4, is used in combination with 
a lead punch to produce a leading edge skin. 
The cavity is approximately 48 inches long, 10 
inches deep, and from 5 to & inches in width. 

A Kirksite drop-hammer die that had to be 
modified to suit an airplane model change is 
seen in Fig. 5. A substantial section of epoxy 
resin has been added to a depression at the back 
of the die to adapt the tool to meet the new 
design requirements. The appearance of the 
resin is practically the same as that of the 
parent metal. 

Form-blocks of various designs are being used 
op Hufford and Sheridan stretch presses. One 
of the epoxy-faced form-blocks is seen in Fig. 6 
on a Sheridan press, the body of the form- 
block being a thermosetting plastic. Solid tools 
for press brakes have been cast from epoxy 
resins, typical examples being shown in Fig. 7. 
In such applications, the flexible ingredients are 
omitted from the epoxy mixture. The practice 
is to cast these tools in long sections and cut 


Fig. 3. Epoxy-faced dies are em- 

ployed extensively in performing 

drop-hammer operations, as on 
the hammer here illustrated. 


4 


Fig. Kirksite die with soft 
epoxy facing having a cavity 18 
inches long by 10 inches deep 
and from 5 to 8 inches in width 


hig. 5. hirksite die to which 
a pad of epoxy resin has 
heen added at one end to 
correspond with an air- 
plane modification 


Fig. 6. (Right) Epoxy-faced 

thermoplastic form-block being 

employed on a Sheridan stretch 
press of the vertical ram type 
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them to required lengths. The press-brake blades 


illustrated are approximately 4 inches wide. 
They do not require any machining. 

Various fixtures and templates have been con- 
structed of glass-fiber laminates bonded together 
with epoxy resins. In Fig. 8 is seen a large 
combination drill and router jig of this type, 
which was constructed for a wing tip tank. 
There are several openings for guiding a router 
tool, as shown, and a considerable number of 
drill bushings. Because epoxy resins are dimen- 
sionally stable, it is comparatively easy to locate 
the drill bushings within 0.010 inch and be 
assured that their accurate location will be 
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Vig. 7. Press-brake forming tools made 
solid from epoxy resin, No finishing is 
required to prepare them for service. 


maintained. The fixture illustrated is actually 
constructed of four sections. Another router 
fixture, or template, built up of heavy glass 
cloth and epoxy resin is shown in Fig. 9. 

Epoxy resin pads are also used as locating 
seats on structural types of fixtures, of the type 
seen in Fig. 10. On the particular fixture illus- 
trated, pads were provided along the straight 
inner surfaces at the top of the fixture and also 
across the curved surfaces. Becavse of the dif- 
ference in the coeflicient of expansion between 
the metal structural members and the epoxy 
pads, the pads were cut through at various 
points with a narrow band saw so as to enable 
yvreater expansion cf the plastic parts. 

Epoxy is also used widely by Lockheed in the 
fabrication of aircraft parts from glass fiber. 
In such operations, the glass-fiber sheet is 
draped over a die or other form and epoxy is 
applied in the same manner as polyester resins. 

arts fabricated in this manner are being 


used as housings, junction boxes, ducts, and 
other components where high strength is not 
a factor. Formerly, such parts were made from 
aluminum sheet, but the glass-fiber components 
are even lighter in weight and far less expen- 
sive. Complicated shapes can be produced in 
one piece. 


Fig. 8. Combination drill and 

router jig for a wing tip tank 

constructed of laminations of 
glass fiber bonded by epoxy 
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Fig. 9. Another router fixture, or 


template, constructed of a heavy 
glass cloth reinforced with epoxy 


_ resin for shape permanency 


Large radomes, which are attached to the 
outside of airplanes, are also made from glass 
fiber impregnated with epoxy. On one plane, the 
tail is equipped with an antenna that must be 
separated from the fuselage. The antenna is 
attached by means of an epoxy section. 

With regard to the radomes and the antenna 
connections, it is important to note that the 


Fig. 10, Structural type of fix- 

ture for an aircraft part on 

which all work-locating surfaces 
are faced with epoxy pads 


United States Air Force considers any part on 
the outside of an airplane as a_ structural 
member. The glass-fiber parts impregnated with 
epoxy are considered strong enough for such 
applications. The adhesive properties are so 
good that it is difficult to split the plies built up 
from glass-fiber sheets and bonded with this 
type of resin. 


MACHINERY, July, 1954—173 


ie 
j 


Manufacturing methods used by the Ryan Aeronautical 

Co., which specializes in producing the ‘‘hot end”’ com- 

ponents of jet engines. Welding, machining, and heat- 
treating operations are described in this article 


By LAWRENCE LIMBACH 


Vice-President—Manufacturing 
Ryan Aeronautical Co. 
San Diego, Calif. 
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FTERBURNERS are the jet-engine com- 
ponents that help make it possible for 
aircraft to operate at supersonic speeds. 

They instantly consume the fuel that is injected 
into them and greatly augment the thrust de- 
veloped by the consumption of fuel in the com- 
bustion chamber. Jet engines with afterburners 
have exerted a thrust equal to 20,000 H.P. at top 
flight speeds. With the same static thrust as a 
larger, heavier engine not provided with an 
afterburner, a plane equipped with this com- 
ponent has twice the rate of climb, is lighter in 
weight, and has an equal or greater radius of 
action. Incidentally, there are airplanes today 
that use fuel in quantities as great as 2000 gal- 
lons an hour. 

Temperatures as high as 3700 degrees F. have 
been recorded for the flame in the combustion 
chamber and afterburner of jet engines. Such 
temperatures are approximately 1000 degrees F. 
hotter than the melting point of the highest 
heat-resistant alloys that can be fabricated into 
jet-engine components, a condition which has 
presented unique design problems. 

constructing combustion chambers and 
afterburners in such a way that the combustion 
flame is centered in each component and that 
a blanket of cooling air is provided between the 
flame and the inner wall of the component, the 
actual working temperature of the metal walls 
is held to between 1200 and 1800 degrees F. These 
temperatures are well within the melting points 
of a number of metals. For high-temperature 
operation, however, there are several other re- 
quirements that must be met by the fabricated 
metals. 

Specifically, oxidation 
resistance, and high-temperature strength are 
the most important requirements. Probably the 
most vital is the ability to resist oxidation, be- 


resistance, Corrosion 


‘ause the structural strength of a metal becomes 
unimportant if the metal rapidly burns away. 
At the operating temperature of jet engines, 
ordinary steel burns almost like paper while 
tungsten, molybdenum, and columbium oxidize 
quickly, as do most alloys of high melting point. 

The Ryan Aeronautical Co. uses twenty-seven 
different high-temperature alloys in fabricating 
the components of jet-engine power plants. They 
may be classified into the following four groups: 
chromium-nickel steels, chromium steels, nickel- 
base alloys, and cobalt-base alloys. Afterburners 
are largely constructed from Inconel X, Inconel 
W, and Multimet. 


Welding is an Important Factor in the 
Fabrication of Afterburners 


The afterburners are fabricated largely by 
welding, and unique methods have been 
veloped for performing the welding processes. 
For example, by equipping a Taylor-Winfield 
spot-welding machine with a fast indexing 
mechanism, gas-tight seam welding can be per- 
formed at a speed of 20 inches per minute, as 
compared with from 6 to 12 inches per minute 
before the installation of the special equipment. 
Spot welds on l-inch centers can be made at the 
rate of sixty welds per minute, in contrast with 
the former rate of twenty-one per minute. 

High-temperature metals are poor heat con- 
ductors, and for this reason the actual welding 
speed must be limited. Otherwise the metal will 
crack. By developing a fast electrode drive, which 
stops at each spot weld to hold pressure, welding 
operations have been accelerated. 

Roll spot-welding is performed with wheel type 
electrodes which roll and stop for the shortest 
possible time necessary to make a sound weld. 
Indexing the electrodes a distance of 1 inch be- 


de- 
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Fig. 1, Welding machine with control that 
enables spot- and seam-welding operations to 
be performed at unusually high speed 


tween spot welds is accomplished in the minimum 
time. The flexibility of the equipment permits 
the indexing time to be varied to suit different 
types and thicknesses of material. 

The mechanism is an air-operated, electroni- 
cally controlled unit consisting of two hori- 
zontally opposed bellows that actuate an over- 
riding clutch. Powered by standard air-line 
pressure, of 80 pounds per square inch, the clutch 
operates the upper electrode roll. By simply op- 
erating a switch, the electric seam-welding drive 
can be disconnected and the roll spot-welding 
drive set for action, or vice versa. Spot welds can 
be made at any spacing from 0 to 5 inches. 

Certified gas-tight seams are obtained in 
Inconel W by overlapping spot welds at a spacing 
of five and one-half welds per inch. In Fig. 1 is 
shown one of the Taylor-Winfield machines 
equipped with the special welding mechanism, 
although the work happens to be a jet-engine 
tail-pipe rather than an afterburner part, on 
which a roll spot-welding operation is being per- 
formed. A huge 120,000-ampere Federal welding 
machine is used to join the nozzles to afterburn- 
ers, as illustrated in Fig. 2. The bottom electrode 
roll may be seen inside the work in the operation 
shown in Fig. 3. A view of the special equipment 
for fast roll spot- and seam-welding is presented 
in Fig. 4. 

Inert gas-shielded are welding is employed for 
a variety of parts, including the nozzle section 
for the afterburners. On the Heliweld machine 
illustrated in Fig. 5, a nozzle section is being 
welded along an irregular joint as electronically 
controlled motors actuate horizontal and vertical 
movements of the welding head. 

In Fig. 6 is illustrated a fixture that facilitates 
the accurate location of reinforcing strips on an 
afterburner part. This fixture is readily portable 
to any shop location. A Seedorff suspended weld- 
ing machine with long arms that enable spot 
welds to be made deep within cylindrical sec- 
tions is seen in Fig. 7, being used on the “evelid” 
section of an afterburner. A counterbalance re- 
duces operator fatigue. 

soth continuous seam welds and Heliwelds are 
apparent on the afterburner unit illustrated in 
Fig. 8, this part being fabricated from Multimet. 
In Fig. 9 can be seen the intricacy of an after- 
burner section which contains a large number of 
spraybars for injecting fuel into the afterburner 
through a myriad of tiny jet holes in small tubes. 

Several of the more important machining op- 
erations performed on afterburner components 


Fig. 2. Nozzle is welded to afterburner on 
huge welding machine which can exert 11,000 
pounds of force. 
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include the turning, boring, and facing of flanges 
mounted on the opposite ends of the afterburner 
fuel injection cone. This operation is shown in 
Fig. 10 being performed on a Bullard vertical 
turret lathe. The flanges are rings of Inconel W 
which cannot be machined as fast as stainless 
steel, the cutting speed being approximately 200 
surface feet per minute and the feed, 0.008 inch. 
About 1.16 inch of stock is removed from all 
surfaces and they must be machined to a finish 
of 63 micro-inches r.m.s. Diameters are held to 
plus 0.010 inch, minus 0.000 inch, while the faces 
must be flat and parallel within 0.005 inch. A 
large afterburner ring is seen in Fig. 11 being 
finished on a King vertical boring mill. 

Kighty holes are drilled in each flange of the 
cone and in the engine components that are at- 
tached to it. The holes are drilled twenty at a 
time on the Natco multiple-spindle drilling ma- 
chine shown in Fig. 12. The holes are 0.277 inch 
in diameter. Every other hole on one-quarter of 
the circumference is drilled at one time, after 
which the work is indexed in its fixture for drill- 
ing the holes in between. Then the work is in- 
dexed approximately 180 degrees for drilling the 
holes on the opposite side, in two steps. Four in- 
dexings are performed to complete the job. 

The drills used for this operation are “thinned” 
in the web. This reduces the pressure required 
to feed the drill through the flanges. The in- 
cluded angle of the lip is also specially ground. 
Incidentally, the drill head is constructed with 
two sets of spindles mounted in groups so ar- 
ranged that, by operating a cam, one set can be 
positioned for the operation on the cone flanges ; 
and by shifting the cam, a second set of drills can 
be positioned to meet the requirements of an 
entirely different job. 

Precise alignment of the bearings on the op- 
posite ends of the movable eyelids is insured by 
rough- and finish-boring them on a special ma- 
chine of the type illustrated in Fig. 13. These 
machines are provided with a Hydro-Borer unit 
at each end. The bearings are made of Multimet 
and are machined with Carboloy 883 tool bits. A 
feed of 0.004 inch is employed and a cutter speed 
of 300 R.P.M. The total tolerance is 0.003 inch. 

Accurate locating of the work is insured by 
means of sliding plugs which are entered hori- 
zontally into the rough bearings of the eyelid 
before the clamping devices are actuated to grip 
the work. After clamping, the locating plugs are 
withdrawn prior to making the cuts. The bear- 
ings are previously welded to the sheet metal. 


Fig. 4. The equipment on the roll spot- and 
seam-welding machine which has speeded up 
the welding of afterburner components 
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3. View of the welding machine seen in 


Fig. 2, showing the arrangement of the bot- 
tom electrode roll, which extends 60 inches 


rig. 
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The yokes that operate the movable eyelid after 
assembly are finished on the Cincinnati milling 
machine shown in Fig. 14. Two front bosses are 
milled on each side and also the central boss, but 
not the intermediate bosses. Next the vokes are 
drilled on an American radial drilling machine, 
an operation of considerable interest since, al- 


Fig. 6. Ingenious portable fixture which 
facilitates the location of reinforcing strips 


around an afterburner section 
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Fig. 5. Nozzle section for an after- 
hurner being welded on a ma- 
chine arranged with automatic 
movement of the welding head 
horizontally and vertically as it 
follows a contour 


though the tolerance on the center distances is 
plus or minus 0.010 inch, this tolerance is difficult 
to obtain because of the awkward shape of the 
yoke. There are three different sizes of holes. 
When the afterburners have been completely 
assembled, they are stress-relieved in the special 
furnace seen in Fig. 15 which is so constructed 


hig. 7. Spot-welding machine equipped with 
arms which facilitate operations to be per- 


formed on inaccessible cylindrical parts 
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Fig. 8. An afterburner ignition 


assembly made of deep-formed 


and welded Multimet 

hig. YO. (Left)  Mlastration 
which shows the intricacy of a 
typical afterburner fuel injee- 
tion section fabricated prima- 

rily by welding 

9g 

Fig. 10. Turning, facing, and 


boring the flanges of an after- 
burner section on vertical 
turret lathe 
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Fig. 11. Machining a large 

afterburner ring on a ver- 

tical boring mill prior to as- 
sembly of the ring 


Fig. 12. Eighty holes are 

drilled around each flange 

of the afterburner cone and 

mating members, in four 

steps that involve indexing 
of the work 


Fig. 13. Special Ryan ma- 
chine equipped with hy- 
draulic boring heads for the 
accurate finishing of bear- 
ings at opposite ends of the 
movable eyelid 


Fig. 14, Milling bosses on the 
ends and in the center of yoke 
which operates movable eyelid 


that the heat-treatment can be effected without 
any dimensional changes in the work. No scale 
occurs in the heat-treatment, just a slight dis- 
coloration. Afterburners are heated to 1450 de- 
grees F. and aged for two and one-half hours. 
Then the temperature is allowed to drop at the 
rate of 450 degrees an hour until the furnace 
reaches a temperature of 500 degrees F. The 
afterburners are then removed from the furnace 
and allowed to cool in the shop atmosphere. 


Heat-Treating Furnace of Unique 
Construction 


This large gas-fired furnace was designed as a 
brick-lined structure without a bottom and with 
a front door entry. In a concrete pit directly in 
front of the furnace, two mobile cars can be 
loaded from adjacent floor level platforms. By 
means of a hydraulic piston, these cars are 
switched from the loading platforms to a center 
track which leads into the furnace. Three after- 
burners are loaded on each car for the operation. 
After the afterburners are rolled in, electric 
motors hoist the cars 6 inches to seal the furnace 
floor. A heavy steel sliding door closes the com- 
partment. 

Although this furnace is not completely of the 
controlled-atmosphere type, satisfactory regula- 
tion of the atmospheric condition is maintained 
through an ingenious combustion arrangement. 
The gas burners are located along the top of the 
furnace sides. Air and gas are injected separately 


Fig. Afterburners are mounted three 
flat the 


relieving and aging operation which ts 


ata time on ears for stress- 


performed inva vas-fired furnace. 
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into a special combustion chamber at the top of 
the furnace. Only sufficient air is provided to 
support combustion so as to avoid excess air that 
might cause oxidation. 

The hot gases are forced down into the heating 
compartment through openings in the firebrick 
ceiling. The gas is circulated through the after- 
burners, passes through ducts in the floor, and 
rises in the furnace walls to again enter the com- 
bustion chamber. In addition to stress-relieving, 
this furnace accomplishes age-hardening of the 
alloys used in the afterburners. 
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SMALL ecanister-like object, less than 7 

pounds in weight and deceptively simple 

in external appearance, houses the highly 
intricate mechanism of the “S-3” Gyrosyn com- 
pass. This instrument is an important element 
of the airplane automatic pilot system and the 
gyromagnetic compass system produced by the 
Sperry Gyroscope Co., Division of the Sperry 
Corporation, Great Neck, N. Y. 

The device combines the functions of a direc- 
tional gyro and a navigational compass, having 
its orientation in azimuth “slaved” by a flux 
valve installed in the wing tip or in the top of 
the vertical fin of the airplane. The flux valve de- 
tects the direction of the lines of force of the 
varth’s magnetic field and transmits this infor- 
mation electrically to signal transformer 
coupled to the compass. Actually, the heart of 
the compass gyro is the rotor of an induction 
motor driven at 24,000 R.P.M. that spins about 
a horizontal axis to provide a stable directional 
reference. The gyro housing is free to revolve 
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on horizontal bearings in a gimbal ring, which, 
in turn, revolves around a vertical axis in a sta- 
tionary housing. 

Any difference between the indicated and the 
magnetic headings varies the voltage of the sig- 
nal transformer selsyn. A variable transformer 
pick-off detects the angular movements of the 
aircraft relative to the gyro. In the automatic 
pilot system, these pick-off signals are amplified 
and fed to a servo motor that moves the rudder 
to provide directional stabilization of the air- 
plane. In the slaved gyromagnetic compass sys- 
tem, these signals are fed to a heading indicator 
on the pilot’s control panel. Here, the rudder is 
operated manually. 

Since the accuracy and responsiveness of the 
compass mechanism require a severe limitation 
on the amount ef free drift allowed the gyro, 
manufacturing tolerances are extremely small. 
Shaft sizes are held to within 0.0001 inch, 
and bored holes to between 0.0001 and 0.0002 
inch for proper fit with coded (sized) bearings. 


® 


Rotating members are delicately balanced. In- 
spections constitute a substantial number of the 
thirty-five operations which the average detail 
part undergoes. In the assembly area, tempera- 
ture and humidity are closely controlled, with 
every precaution taken to keep the work practi- 
‘ally surgically clean. Highlights in the produc- 
tion of the rotors and stators for the compass, 
featured in this article, indicate the scope of the 
manufacturing operations involved. 

Producing laminations for the rotors and 
stators of the gyro starts in the press depart- 
ment. Rolls of high-permeability alloy metal and 
silicon steel sheet are first slit into suitable 
widths, then stamped and deburred. Many of the 
stampings are made on Henry & Wright dieing 
machines. In Fig. 1 is shown the discharge end 
of one of the 25-ton machines. A five-station pro- 
gressive die, together with an integral, auto- 
matic roll feed, gives a production rate of 6000 
laminations per hour. In the illustration, the 
operator is shown stacking the laminations on a 


rod while removing them from the discharge 
chute. 

Stampings are deburred by being fed through 
the two machines seen in Fig. 2. Each machine 
consists of two Hammond bench sanders. The 
upper sander is inverted and fitted with an 
abrasive belt. The lower sander is fitted with 
a plain leather belt. One motor drives both sand- 
ers, but in opposite directions; the abrasive belt 
runs toward the operator, and the leather belt 
runs away from him. Laminations are fed 
through the belts, burr side up. The leather belt, 
acting as a carrier, causes the laminations to 
travel toward the rear of the rig to an inclined 
table, then drop onto a stacking rod. The opera- 
tor can observe the condition of the stacks 
through a large mirror supported at an angle in 
a frame above the table. 

An annealing cycle of seventy-two hours in- 
creases and stabilizes the magnetic property of 
the laminations. First, the laminations are auto- 
matically conveyed through a Detrex degreaser 
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Fig. 1. Removing a stack of laminations 
from an automatic stamping machine 


where they are washed with a trichloroethylene 
agent. This is a force spray, at 150 degrees F. 
Next, the parts enter a vapor chamber, where 
they are dried at a temperature of 650 degrees 
F. in a one-hour cycle. 

The laminations are then spread out in stain- 
less-steel trays, which are blanketed with alumi- 
num oxide and stacked in stainless-steel boxes. 
Before being placed in the furnace, covers are 
aurc-welded onto the boxes to form a pressure- 
tight unit. This operation is illustrated in Fig. 3. 
The covers, made of mild steel, are burned off 
upon completion of the cycle and the boxes are 
re-used. A means of controlling the atmosphere 
within the box is provided by pipes extending 
from one end of the box, which are accessible 
from the outside of the furnace. 

The box is first heated to between 600 and 650 
degrees F. It is held at this temperature for one 
hour, at which time nitrogen is introduced into 
the box in order to expel all air. The nitrogen, in 
turn, is then purged by hydrogen, maintained at 
a pressure of 5 pounds per square inch and a 
flow rate of 5 cubic feet per hour, and the tem- 
perature is then raised to approximately 1200 
degrees F, At this point nitrogen is fed directly 
into the furnace itself to prevent excessive oxi- 
dation of the box. The charge is raised to 2050 
deyrees F. in a period of eighteen hours, then 
held at this temperature for four hours. 

In cooling, the process is reversed, with nitro- 


Fig. 2. A leather belt serves to 
advance the work to the inclined 

table of the sander. 
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Fig. 3. Welding the cover to a 
stainless-steel annealing box. 


Boxes are re-used for several an- 


nealing cycles. 


Fig. 1. (Left) Using a gage, 

the operator quickly selects 

a stack of approximately 
fifty-one laminations. 


Fig. 5. This special machine auto- 

matically dips the laminations in 

cement and then conveys them 
through a drying tunnel. 
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Fig. 6. Coil-winding of the stacks ia per- 
Jormed mechanically where stator slots are 
externally located, 


gen purging the hydrogen from the box at 300 to 
400 degrees F. before air is again introduced. 
Because magnetic properties are greatly affected 
by proper annealing, the procedure is highly im- 
portant. In fact, the operation of the Gyrosyn 
compass depends considerably on the condition 
of the lamination material. 

For the rotors of the compass, the laminations 
are stacked and pressed together, as shown in 
Fig. 4, then bound with aluminum in a die-cast- 
ing operation. The operator employs a gage to 
select the required number of laminations (ap- 
proximately fifty-one, in this instance), moving 
them forward on the stacking arbor. The front 
of the arbor has a spiral-fluted section, corre- 
sponding to the internal profile of the lamina- 
tions. This pattern is continued on a detachable 
stud fastened to the end of the arbor. 

As the laminations are slipped onto the stud, 
they automatically become skewed to the desired 
helix. The stud, with the stack intact, is then re- 
moved and nested in the fixture seen in the back- 
ground. This fixture is bolted to the bed of a 
Denison 10-ton hydraulic press. On the down 
stroke of the ram, precisely limited by a dial in- 
dicator, the stack is compressed, and the stud 
ejected and replaced by a cylindrical casting 
plug. The casting plug diameter is 0.0015 inch 
greater than the stack bore, so that it has a force 
fit and maintains the compressed condition of 
the stack during the die-casting operation. Sev- 
eral stacks and plugs are visible on the fixture. 

In die-casting, the stacks and plugs are placed 
in a mold in a Lester-Phoenix machine. Molten, 
pure aluminum is injected into the mold, filling 
the helical spaces around the plug and forming a 


Fig. 7, A tray of ball bearings is 


lubricant is applied in the form 
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solid shell of metal about the stack. The die- 
casting is performed at high pressure, 20,000 
pounds per square inch, so that the required 
density of material is assured. After subsequent 
machining of the stack, the plugs are removed 
and re-used. 

Laminations used for coil-wound stators go 
through a Cycleweld process involving cement- 
ing, stacking, and baking operations. Applica- 
tion of the cement, illustrated in Fig. 5, is per- 
formed automatically on a special machine. A 
suction arm picks up three parts at a time, re- 
leasing them over a bath of a special thermo- 
setting cement. From the bath, the parts are 
conveyed through an infra-red drying tunnel. 
Laminations are then stacked and locked in 
clamping fixtures, and fused together in a large 
oven under pressure. 

Coil-winding of the stators is intricate and ex- 
acting. Where the slots in the stacks are inter- 
nal, the winding is done by hand. However, 
where the slots are external, the stacks are 
wound on Globe machines. One of these ma- 
chines is illustrated in Fig. 6. Once the operator 
positions and indexes the stack, the winding is 
automatic. The machine will come to a_ stop 
when a pre-set number of turns have been com- 
pleted. After the ends of the wires are soldered 
to terminals and the coils tested for continuity, 
the windings are carefully compressed to blue- 
print specification in a special fixture. Varnish 
impregnation follows, with a subsequent baking 
under vacuum for sixteen hours. 

Ball bearings for the Gyrosyn compass are 
‘arefully inspected, cleaned, and re-lubricated in 
v dust-free, air-conditioned area. Bearing torque 


Fig, 8. (Above) Inside diameters of rotors 
are finished in the Bore-Matic department 
to receive the lamination stacks. 


Fig. 9. (Below, left) The “Bearingiszing” 
operation compresses and burnishes sur- 
faces that seat hall bearings. 


Fig. 10. (Below) The arm of the friction 
wheel is momentarily lowered into contact 
with the rotor in order to accelerate it. 
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Fig. 11, Filling the grease 
reservoir in the gyro hous- 
ing. The grease is applied by 
a click type gun. 


is checked on an ingenious Sperry-designed in- 
strument. With the bearing supported in a flat 
position, the outer race is driven by a small 
motor at 2 R.P.M. A wire calibrated for a speci- 
fied torque is suspended from a plug inserted in 
the inner race. At its lower end, the wire carries 
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a bras; thrust load. In twisting the wire in a di- 
rection opposite to the rotation of the outer race, 
a circuit to a signal light is closed. As long as no 
greater friction torque exists than that in the 
twist of the wire, the light remains on, and the 
bearing is acceptable. 

Bearings are cleaned either in a solvent spray 
or a degreaser. All low-torque bearings are lu- 
bricated in a mist chamber, Fig. 7, constructed 
by the company. Here, oil is filtered, pumped, 
and atomized into the chamber in a controlled 
cycle so that each bearing has the proper amount 
of lubricant. Bearings are then sealed in con- 
tainers and stored. 

Typical of the precision machining operations 
involved in compass production is the finish- 
boring of rotors, illustrated in Fig. 8. The exten- 
sive machine shop area is arranged “colony” 
style, all finish-boring work being handled by a 
battery of Heald Bore-Matics. To permit dy- 
namic balancing of the finished rotor, the run- 
out between the bores and the outside diameter 
must be held to 0.0005 inch or less. The diam- 
e‘ers shown being bored house the rotor lamina- 
tions. The spring collet, standardized in design 
for the entire department, is bored in place on 


Fig. 12. Two of the stations in the Gyrosyn 
room. One of the assemblers is using a 
vacuum hose to clean a purt. 
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the machine to the finished outside diameter of 
the rotor to minimize the amount of run-out. 

Internal diameters that seat ball bearings in 
the Gyrosyn compass are accurately sized by 
“Bearingizing,” as illustrated in Fig. 9. Here, 
the part in work is a bracket for a rotor bearing. 
A Cogsdill tool performs the operation. The de- 
vice consists of a mandrel in which rapidly re- 
volving cams hammer a series of loose-fitting 
rolls against the bore diameter. The peening, in 
compressing and burnishing the work surface, 
enlarges the diameter slightly. Each piece is 
gaged and coded in steps of 0.0001 inch. 

Bearing journals in the gyro housing are also 
sized. These members are lapped on a semi- 
automatic pivot polishing machine, then gaged 
and coded. Selective assembly with the corre- 
spondingly coded ball bearings is thus possible. 

Rotors are dynamically balanced at high speed 
in their own bearings on Strobodyne machines, 
one of which is shown in Fig. 10. The friction 
drive of a motorized rubber wheel rapidly accel- 
erates the rotor. Positions of unbalance vibra- 
tions causing even infinitesimal displacements 
are detected and indicated in terms of drill 
depth. Balancing holes are drilled on the special 
Hamilton sensitive machine seen on the opera- 
tor’s left. 

In assembling the rotor and its bearings in 
the gvro housing, 70 milligrams of grease, care- 
fully measured, is first packed in a small reser- 
voir next to the bearing retainer. This opera- 
tion is illustrated in Fig. 11. The assembler uses 
a special click type gun, dispensing 3 milligrams 
of the lubricant with each click. Rotor and bear- 
ings are then inserted, and the housing is sealed. 

Final assembly, adjustment, and testing of the 
instrument are performed in the Gyrosyn room. 
Here, unusual precautions are taken to safe- 
guard the purity of the air. The room has its 
own air-conditioning system, and is kept under 
a slight pressure to reject outside air when doors 
are opened. A special oil-impregnated sponge 
rubber door mat removes minute particles of 
dust from shoe soles. Work-benches are waxed 
weekly. Only lint-free wiping cloths are used. 
Vacuum hoses are used to clean work. 


Fig. 13. Contact leaves are tested by em- 
ploying weights and straightened behind a 


magnifying glass. 


The various work stations are set up in lines 
on both sides of conveyor belts. The belts ad- 
vance the work from station to station at eleven- 
minute intervals. A view of two of the stations 


in the line is shown in Fig. 12. In the fore- 
ground, the run-out of the compass dial is being 
checked. At the other station, the gimbal hous- 
ing is assembled. Compasses move along the belt 
seen in front of the workers. A plastic dome 
protects the instrument during the intermediate 
assembly stages. 

At another station, Fig. 13, the leaf contacts 
that connect the torque motors are being 
straightened behind a magnifying glass. The 
position of all leaves must be such as to support 
a weight between 15 to 21 grams, thereby mini- 
mizing the amount of friction. 

Activities at other stations include assembling 
of tuning condensers, checking and adjusting 
seale error, static balancing and adjusting for 
excessive drift check, and calibrating rotors and 
stators to each other. Careful control of the in- 
strument along the line is provided for by an 
accompanying inspection tag. 

In the final test, shown in the heading illus- 
tration, four instruments are strapped to a table. 
With the gyros running at operating speed, the 
table simulates the yaw, roll, and pitch of the 
airplane during its flight. 
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North American F-86 Sabre Jet 


YDROFORMING unquestionably 

established its place in the shops of 

North American Aviation, Inc., Ingle- 
wood, Calif., as an important process for the 
production of aircraft sheet-metal components 
since the appearance of an article in October, 
1951, MACHINERY, which covered early experi- 
ences with this type of metal forming. Parts of 
diversified configurations can be turned out by 
this method at a faster rate, with lower tooling 
costs, and with higher standards of quality than 
were possible with methods long considered 
standard in the airframe industry. Typical ex- 
amples of the variety of work produced by the 
Hydroforming method may be seen in the head- 
ing illustration at the right. 

A recently installed machine having a capacits 
for parts up to 26 inches in diameter is shown in 
Fig. 1. This machine was built by the Hydroform 
Division of the Cincinnati Milling Machine Co. 
It incorporates a vertically moving dome A, in 
the bottom of which a cavity has been machined. 
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Since the first Hydroform was put 
in service for the production of 
sheet-metal components, it has come 
a long way in its range of work. A 
larger machine, as here described, is 
now used for complete forming op- 
erations, as well as either preform- 
ing or final forming alone 


By FRED KOELLER 


Assistant Foreman 
Machine Forming Department 
North American Aviation, Inc. 

Inglewood, Calif. 


A rubber diaphragm, also called a flexible die 
member, is stretched across the open end of the 
cavity and seals the cavity. Hydraulic fluid is 
pumped into the space above the diaphragm at 
controlled pressures up to 8000 pounds per square 
inch to effect Hydroforming after the dome has 
moved down into the forming position. The dome 
is locked in this position by four interlocks B 
which automatically move into contact with 
strain rods C. These interlocks eliminate the 
need for a high-tonnage hydraulic hold-down 
system to overcome the high pressure that is 
built up in the dome during forming. 

The lower portion of the machine contains a 
bolster plate D through which passes a fasten- 
ing stud for a vertical punch. Tooling for the 
form desired consists of only two pieces—the 
punch, which is attached to the punch fastening 
stud by means of a drift pin, and a draw-ring 
containing a through hole of a mating contour 
to the punch, and through which the punch rides. 
The draw-ring rests on a_ steel nesting ring 
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(sometimes called a draw-ring support), which 
may be used on a variety of jobs depending on 
the outside diameter of the punch employed. Se- 
lection of a nesting ring which will result in a 
minimum of internal draw-ring overhang is es- 
sential, as pressures directed against this over- 
hang reach inch in 
some forming operations. 

In the initial phase of the forming operation, 
the punch is positioned flush with the top of the 
draw-ring, and the metal blank is placed cen- 
trally on these members. The dome is first low- 
ered to its forming position, following which the 
interlocks are automatically actuated to retain 
the dome in place. As a result, the diaphragm is 
sealed around the outer periphery of the draw- 
ring. The cavity is then charged with hydraulic 
fluid under sufficient pressure to force the rubber 
diaphragm against the blank. This is done to 
prevent wrinkling of the metal during the form- 
ing cycle. The initial charge is an important 
factor in realizing satisfactory forming results, 


15,000 pounds per square 


may be set at O00 


pounds per 


and any 
square inch, 
While the metal blank is being held under the 
pressure, the the 
punch control lever, thereby causing the punch 
to move upward on a forming stroke. The appli- 
cation of the punch force in an upward direction 
against the pressurized diaphragm, together with 
the the hydraulic 
fluid against the cavity side of the diaphragm, 
causes the metal to draw in around the formed 
punch. As the operation progresses, displace- 
ment of area in the dome cavity causes higher 
forming pressures to develop against the top, 
radius area, and side walls of the formed part. 
Hydraulic pressures up to 15,000 pounds per 
square inch can be generated in this manner. 
Forming pressures can be varied or selectively 
controlled at any stage of the forming operation 
by adjusting the pressure-regulating cam, an in- 
tegral part of the automatic operating cycle unit 
shown at F in Fig. 1, and also in Fig. 2. Close 


pressure up to 


selected operator actuates 


reaction of incompressible 
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control of the form depth, dome charge (which 
may be varied when additional pressure is re- 
quired during any phase of the forming cycle), 
dome charge stop, and strip stop may be had by 
adjusting this unit. The purpose of the = strip 
stop is to halt the punch at any desired point on 
its downward stroke. 

When a new die is received, trial-and-error 
methods are employed on a few expendable 
pieces of stock so that the proper settings for the 
yraduated automatic evcle unit can be estab- 
lished. The settings are then recorded on a special 


Fig. 1. Large Hydroform will handle parts 


up to 26 inches in diameter. A pressurized 
cavity. by means of which forming is ae- 


complished, is located within dome (A). 


form in conjunction with material type, gage, 
grain direction, and other pertinent information. 
This recorded data will facilitate duplication of 
pre-established pressures, speeds, draw depths, 
and other variables at any future scheduling of 
a given part. 

Edging, or sharpening the drawing radius of 
the work-piece, can also be controlled by a cam 
stop on the automatic operating cycle unit. To 
edge a part after it has been drawn to the de- 
sired depth, the punch is retracted slightly while 
the machine is closed and the dome cavity is 
under pressure. The effects of edging may be 
clearly seen on the lower radius of the right-hand 
part shown in Fig. 3 as compared with the un- 
edged part on the left. 

Although the Hydroform principle can best be 
applied to forming over-size sheet-metal blanks 
into flanged cups, spherical domes, rectangular 
recessed covers, and a variety of configurations 
in this category, the field has recently been ex- 
panded to include many different operations. One 
of these is the forming of developed flat patterns. 
First, the parts are either blanked out or profiled 
to their developed contour and several manufac- 
turing holes are pierced or drilled. Then the 
blanks are placed on the draw-ring of the Hydro- 
form in such a position that matching pins on 
the punch pass through the manufacturing holes 
in the part. 

From this point, normal operation of the ma- 


Fig. 2. This automatic operating 
eyele unit is adjustable to allow 
the press to fulfill all necessary 
requirements for satisfactory 


forming of the blank. 
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Fig. 3. (Above) An edging con- 
trol cam is provided on the 
automatic operating cycle unit. 
This control permits the sharp- 
ening of the lower radius 
(right), as compared to the 
unedged part (left). 


Fig. 4. (Left) Forming of de- 
veloped flat patterns is a com- 
mon operation on the Hydro- 
form. The blanks are located 
on the punch by means of pins. 


Fig. 5. (Below) The part at the 
right has been preformed on a 
drop-hammer to subse- 
quently finish-formed as seen 
at the left. A cast Kirksite 
draw-ring (center) is shown 
with punch abnormally raised, 


MACHINERY, July, 1954—193 


4 
& 
iz 
. 


194—MACHINERY, July, 1954 


hig. 6. “Blow-down™ die (top) is employed 
to preform blank (bottom) for subsequent 


forming into a complex shape. 


chine will produce a finish-formed product. Parts 
fabricated in this manner from 0.040-inch thick 
blanks of 75S-O aluminum may be seen in Fig. 4. 
The nesting ring, draw-ring, and punch are 
shown. One part is located on the punch with 
the locating pins protruding through the manu- 
facturing holes. A high standard of quality was 
realized in the manufacture of these parts, in 
addition to the satisfactory production rate of 
55 pieces per hour. 

Besides carrying out complete forming opera- 
tions normal to its own field, the Hydroform is 
often called upon for partial operations. By this 
is meant such operations as preforming a part 
which will subsequently be finished by other 
forming mediums. An example of reverse situa- 
tion is illustrated in Fig. 5. In this case, the blank 
at the right was preformed on a drop-hammer, 
and that at the left, completed on a Hydroform. 
Although ordinarily not a difficult operation for 
a drop-hammer, this particular flange is critical 
with respect to the tolerances of the inside 
diameter and the flange bow. Tooling consists of 
a Kirksite draw-ring, cast to the desired com- 
pleted shape of the part, and a punch machined 
from hot-rolled steel. 

To realize full advantage, in diversified opera- 
tions, of the initial charge obtainable in the 
dome, a solid lower platen was built. This con- 
verted the original machine into a hydraulic, 
rubber-pad forming press having a capacity of 
8000 pounds per square inch. 

If higher pressures are required when using 
conventional hydraulic) press form-blocks, a 
variation of the solid lower platen may be em- 
ployed which utilizes the vertical ram movement. 
In this variation, a circular platen—which is in 
theory a large flat-top punch—is designed for 
attachment to the ram. Form-blocks are located 
on this platen, and the dome is lowered, locked, 
and charged in the normal manner. The ram is 
then actuated to raise the movable platen, with 
the form-blocks in place, into the pressurized 
diaphragm. Displacement in the dome cavity 
caused by the upward flexing of the diaphragm 
raises the internal pressure as high as 15,000 
pounds per square® inch. 


Fig. 7. Punch located as seen at \. leaves 
large unsupported area when using flat 
hiank, With a preformed blank, the punch 
can be raised. as seen at Y. to support the 
work prior to final forming. 


By 


Fig. & Work-piece (bottom) was finished 
by the draw-ring and punch (top) after be- 


ing preformed as shown in Fig. 6. 


The high pressure of the initial charge is 
particularly adaptable to “blow-down” operations, 
in which, as the name implies, material is forced 
down into a specially shaped cavity in a shallow- 
‘ast Kirksite die. An economical blow-down die, 
such as the one shown at the top in Fig. 6, is 
usually employed as a preliminary forming tool 
when the shape of a conventional Hydroform die 
would result in excessive unsupported areas. 

If a sheet-metal detail having a top surface 
formed of compound curves were to be Hydro- 
formed in a single operation, the initial charge 
would have a tendency to force the materia! 
down into the unsupported areas, shown at X in 
Fig. 7. This would be especially true with light- 
gage materials. However, the punch may begin 
its forming stroke from a raised position, shown 
at Y, when the stock is preformed on a blow- 
down die, thereby eliminating most of the un- 
supported area and permitting a satisfactory 
completion of the forming cycle. The final draw- 
ring, together with the movable punch, may be 
seen in the upper part of Fig. &. In the lower 
part of the illustration, may be seen the com- 
pletely formed work-piece. 

Pressures exerted by most Guerin 
hydraulic presses used in the airframe industry 
are not great enough to form an under-cut flange 
without the use of special cam-action dies or con- 


process 


siderable hand finish-forming. This process is 
used in a preforming operation to yield the 
0.064-inch thick, 24S-O aluminum part shown at 
the left in Fig. 9. A form-block, seen at the right, 
is used in conjunction with a solid lower platen 
on the Hydroform to easily wrap the flange of 
the part under. The completed part may be seen 
in the center of the illustration. 


hig. 9. Part at the left was formed on a rubber-pad hydraulic 


press. A flange was wrapped under (center) by using a form- 


block (right) on a Hydroform. 


MACHINERY, July, 1954—195 


a / 
| 
2 
7 
in 
4 
4 


By H. D. CROMARTIE, General Foreman 


Convair Division 
General Dynamics Corporation 
San Diego, Calif 


Convair 


F102 Supersonic 


Interceptor 
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MPROVED production methods put into op- 

eration in Convair sheet-metal shops in San 

Diego, Calif., will save the company thou- 
sands of dollars annually. They are speeding up 
the fabrication of parts for supersonic delta-wing 
interceptors, Flying Samaritans, 
Convair Liner transports, and Tradewind turbo- 
prop seaplane transports. 

One of the important developments in the 
sheet-metal shop is the application of impact 
forming for nearly all small work. Hand forming 
has been practically eliminated except for un- 
usual shapes. The machine employed for impact 
forming is an adapted Cecostamp on which a 
heavy steel anvil is bolted on the press bolster 
plate, as shown in Fig. 1. The upper die member 
attached to the ram is made with a hole concen- 
tric to the anvil and 1 inch over size. This hole is 
filled with four layers of 80-Shore rubber 1 inch 
thick. Work is placed on a form-block laid on the 
anvil, as seen in Fig. 2. The form-block is usually 
provided with two or three vertically projecting 
pins to properly position the sheet-metal blank 
on the block. A large sheet of 90-Shore rubber, 
either 1 2 or 1 inch thick, is placed over the work 
before the descent of the upper die member. This 
die member is provided with a hole somewhat 
larger in diameter than the anvil. 

The operator is important in producing a 
finished work-piece. He can usually obtain de- 
sired results with one strike of the upper die. 
Pressure built up in the rubber as it flows around 
the sheet-metal blank and the forming block has 
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been estimated as high as 20,000 pounds per 
square inch. 

When heavy sheet metal is used and extreme 
bends and curves must be formed, some wrinkles 
cannot be avoided. In order to eliminate a prob- 
lem resulting from such a condition, the forming 
department consulted with the tool engineering 
department and discovered that in some cases 
wrinkles could be formed into decorative flutes. 
These could be designed into the work-piece in 
locations Where they do not affect the strength or 
interfere when performing the final assembly 
operations. 

Holes are now being punched in light-gage 
metals by the use of steel punches and simple 
dies made of Kirksite, instead of employing the 
conventional method of using a steel punch and 
steel die, sharpened and matched, to operate 
closely as a pair. Light-gage metals have a tend- 
ency to burr if there is the slightest misalign- 
ment between the steel punch or steel die, or if 
they become dull. Sharpening of these tools is a 
time-consuming operation. 

In making the Kirksite die, a solid block of 
this material is locked in position below the ram, 
then the hole is cut in the die to the desired size 
and shape by merely forcing the punch through. 
The slug of metal falls through the hole in the 
bolster. Various Kirksite piercing dies 
produced by this method are seen on this press 
in Fig. 3. 

With this type of tool there is no possibility 
of the die and the punch not being accurately 


press 


Fig. Lo. Impact forming under a pneumatic drop-hanmer has heen adopted 


for production of practice ally all small-sized sheet-metal parts. 
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aligned and matched. They produce holes in 
work-pieces Without burrs, and punches no longer 
hecome chipped due to misalignment. Another 
outstanding advantage is that the steel punches 
last five times longer than if they are used in 
combination with matched steel dies. Among the 
materials that respond well to this punching 
method are 0.032-inch thick plastics, 0.020-inch 
thick magnesium sheets, and 0.020-inch thick 
248-O aluminum sheets. 

Some dies have been made by the same process 
from 24S-T aluminum instead of Kirksite. In 
tests conducted with aluminum dies, as many as 


Fig. 3. Kirksite dies, in~ 

which the hole is produced 

by the steel punch used in 

piercing operations, have 

replaced steel dies matched 
with the punchvs. 
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Fig. 2. In impact forming, the 
sheet-metal blank is placed over 
a form-block that is provided 
with small vertical pins to insure 
accurate location of the work- 


pieces. 


2500 operations have been recorded before even 
slight burring occurred on the work. 

Ducts for aircraft systems are made by Con- 
vair with circumferential stiffening beads. Until 
recently, the beads were formed on a pinch type 
rolling machine. This operation resulted in con- 
siderable scrap because of improper forming of 
the beads and deformation of the duct in the 
operation. 

The machine shown in Fig. 4 is now turning 
out the beaded ducts with no scrap and in a frac- 
tion of the time formerly necessary for the op- 
eration. The machine consists primarily of a die 
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cavity and a rubber mandrel that is inflated 
under hydraulic pressure. As seen in Fig. 5, the 
die is made in three segments cast from Kirk- 
site. These segments can be opened and closed 
by pneumatic pressure for inserting and remov- 
ing the ducts. Opening and closing are achieved 
by pushing or retracting the die members, re- 
spectively, into three matched rings through the 
action of a 10-inch air cylinder and ram. When 
closed, the die is evlindrical in shape. 

The rubber mandrel bag is attached to a solid 
steel bar that is fixed rigidly in the center of the 
die, being mounted as a cantilever from the back 


Fig. 5. The bead-forming ma- 
chine consists primarily of a 
three-segment Kirksite die and a 
rubber mandrel bag that is ex- 
tended by hydraulic pressure. 
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Fig. 4. Hydraulic machine 

for forming beads in sheet- 

metal ducts, the cylinders at 

the left being spacers that 

are inserted in the die for 

locating ducts of various 
lengths. 


end. When the die is closed, the mandrel moves 
forward with it. During the operation, a cover 
plate and hinged clamp completely close the hy- 
draulic equipment, as seen in Fig. 4. Hydraulic 
pressure of 8500 pounds per square inch is forced 
into the rubber bag to draw the beads to their full 
depth. There is a safety valve on the line which 
feeds air to the cylinder that opens and closes the 
die. This valve prevents the die from opening at 
the end of an operation before the oil pressure in 
the rubber mandrel has been reduced to 5 pounds 
per square inch. 

Ducts formed on this machine match the beads 
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of the die cavity accurately. The ducts are left 
round and much stiffer than when the beads were 
formed by rolls and there is no warpage of the 
ducts. The beads are spaced about 4 inches apart. 
The duets are 6 inches in diameter and are made 
from 0.025-inch thick 21S-W aluminum. They 
have a seam-welded lap joint. The depth of the 
beads is 0.156 inch and the beads are made with 
1 4-inch corner radii. 
iber-glass templates, such as shown in Fig. 6, 
i and drill shells or jigs of the type illustrated in 
Fig. 7 are rapidly replacing steel tooling in 
the Convair plants. These templates and shells 
sums in fabrication costs and 
man-hours. They are light in weight, making 
them easy to handle and store. Flat templates 
‘an be rolled up for storage. 
Templates and drill shells made from fiber 


save substantial 


Fig. 6. Template constructed of 
ten sheets of fiber glass bonded 
together by resin; templates of 
this type are rapidly replacing 
steel tooling. 


glass do not damage the surfaces of aluminum 
aircraft components, a contingency that must be 
‘carefully guarded against. Templates and drill 
shells of fiber glass have been made in sizes 
ranging from a few inches square to as much as 
48 by 108 inches. The templates, assembled on 
plaster forms, consist of ten layers of glass cloth 
impregnated with resin. Drill shells are made in 
the same manner, with the steel drill bushings 
properly located. These drill shells retain their 
shape better than steel, resulting in more ac- 
curate aircraft parts. 

Currently, about 25 per cent of the templates 
and drill shells are made of fiber glass. On new 
model aircraft now going into production, Con- 
vair expects to increase the use to approximately 
95 per cent. 

A simple method of applying lubricant to sheet 


Fig. 7. Fiber-glass drill shell em- ‘ a 
ployed for a wing leading-edge 
section, which has replaced a 

heavier steel shell. 6 
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Fig. 8. Lubricant is now applied 
uniformly to metal sheets prior 
to forming operations through 
the use of simple paint rollers 
manipulated by hand. 


stock prior to forming operations has also re- 
sulted in production advantages. The method in- 
volves the use of a standard paint roller 8 inches 
wide, as shown in Fig. 8. Prior to the adoption 
of a roller for this work, a brush was used. The 
roller method is about ten times faster than the 
brush method. Parts can be lubricated immedi- 
ately before forming operations so that the stock 
not accumulate dust, foreign 
particles. Lubricant is spread evenly on all sur- 
faces by this method, and the part may be 
formed before the lubricant drains off or col- 
lects unevenly. 

Standard hydraulic presses are customarily 
provided with manual emergency controls for 
stopping the travel of the head when a sliding 


does chips, or 


work-table is only partially below the head. If 


the operator is not constantly alert, the press 


Fig. 9. Micro switches having 

feelers guard against the descent 

of head before the work-tables 
have been properly positioned. 
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head may shear the work-table, causing damage 
to both the machine and the work-table. 

In order to prevent accidents of this type, a 
micro switch has been installed on each side of 
the head on the hydraulic press shown in Fig. 9. 
The switches are located on the head directly 
over the press table. Both micro switches have a 
90-degree feeler which extends downward from 
the head. This finger will actuate the correspond- 
ing micro switch if one of the sliding work-tables 
is not in position for the downward movement 
of the press head. The switch will then cause 
reversal of the press head travel, preventing dam- 
age. It is estimated that this simple foolproof 
arrangement is saving the company about $1000 
annually in the San Diego plants. However, the 
exact amount of the savings is diflicult to deter- 
mine, as even minor damage can be very costly. 


RODUCTION of rotor heads and trans- 
missions for Sikorsky S-55 helicopters is a 
major activity in the new plant of the 
Fenn Mfg. Co., Newington, Conn. This modern 
facility was set up through the cooperation of the 
United States Air Force and through liaison with 
the Sikorsky purchasing and tool engineering 
departments. Unique fixtures, special gages, and 
special cutting tools enable the rotor heads and 
transmissions—two highly critical parts of the 
airplane—to be turned out with standard ma- 
chine tools. The company does all machining, 
heat-treating, plating, and inspecting of the 
parts, delivering them to Sikorsky in kit boxes 


ready for assembly. Several of the very practical 
adaptations in the plant are considered in this 
article. 

Grinding a step diameter in steel liners, which 
are shrunk fit in the rotor head aluminum hub 
plate, is shown in Fig. 1. With the part located 
over a plug on a simple right-angle fixture, a 
Heald planetary type internal grinding machine 
completes the liner of each arm successively. A 
second plug on the fixture provides a means of 
accurately indexing the three arms. Without this 
set-up, a gap grinder large enough to swing the 
hub plate would be necessary. 

Other major components of the rotor head are 


By HEWRY ROCKWELL 
Vice-Prasident in Charge of Production 
Fenn Mig. Nowingion, Conn, 


Sikorsky 5-5! 


Still small both numerically and percentage-wise in the over-all 
picture of aircraft production, the helicopter is daily expanding 
its reputation by successful completion of new military and civil- 
ian missions. Performance of many of these ‘‘egg beaters”’ liter- 
ally revolves around the rotor heads and transmissions coming 
from the plant of a metal-working equipment builder 


molybdenum steel (S A E 4340) die forgings. To 
assist in obtaining the necessary quality of sur- 
face finish, the material is machined in a rela- 
tively hard state—34 to 38 Rockwell C scale. One 
of the forgings, a spindle, is shown in Fig. 2 
being line-bored on a bridge type Ex-Cell-O ma- 
chine. There are three such spindles in the rotor 
head assembly. 

The work is cradled in the vee of a simple fix- 
ture keyed and doweled to the machine table, 
thus assuring squareness of the bores to the 
spindle center line. The two bore diameters, of 
different size, are simultaneously roughed and 
finished by single-point cutters. Hole alignment 
is assured by a bushed vertical plate integral 
with the fixture, serving to pilot the boring-bar. 

In Fig. 3 is shown an earlier operation on the 
spindles, that of straddle-milling the four faces. 
The view illustrates how a rigid cutter and work 
set-up allows the full power of a modern machine 
tool to be utilized. The Kearney & Trecker No. 4 
horizontal knee type milling machine climb-cuts 
the faces at a surface speed of 275 feet per 
minute and a feed of 6 inches per minute. Mas- 
sive mills, containing tungsten-carbide inserts, 
in combination have a flywheel effect that keeps 
performance vibration-free. Other factors—the 
positioning of the mills close to the column, the 
use of both intermediate and outboard arbor sup- 
ports, and the thrust props of the fixture directly 
beneath the work surfaces—also contribute to 
the smoothness and accuracy of the cut. 

The arm contours of rotor head hinges are 
rough-machined by string planing, seen in Fig. 4. 


There are three hinges for each head, twenty- 
four hinges being handled simultaneously. In 
the work set-up on the Gray 12-foot open-side 
planer, a long bar serves as a mandrel, running 
through the previously completed di- 
ameters. During the stroking, the operator co- 
ordinates manual cross-rail and tool-slide feeds, 
adjusting the cutter to the outline of a target in 
line with the work string. The cutter, made of 
cobalt high-speed steel, operates at 75 feet per 
minute. 

A set-up involving a pilot type fixture, Fig. 5, 
makes possible the accurate taper-reaming of 
two rows of holes in the sleeves of the head. The 
fixture, set up on the table of a Universal 3-inch 
horizontal boring mill, has integral projecting 
members at each end, serving as pilots. Cylindri- 
cal sections on the special Gammons-Hoaglund 
reamers used are accommodated in these mem- 
bers. Rough-, semi finish-, and finish-reaming are 
performed on the machine. The reamers are held 
in a Ziegler floating holder. Taper depth is criti- 
cal, being controlled by the abutment of adjust- 
able ring nuts on the reamer shanks against the 
face of the front projecting members. In a sub- 
sequent manual operation, a fourth reamer sizes 
the taper to the required degree of accuracy. 

Another operation on the sleeves can be seen 
in the opening illustration. Here, a flat surface 
tangent to a radius is surface-ground on a 16- by 
48-inch Mattison machine. A gang of six sleeves 
is handled simultaneously. A simple, multiple 
fixture held to a magnetic chuck grips the work 
internally during the operation. 


inside 
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The production of the transmission for the 
helicopter involves, as might be expected, a varie- 
ty of precision gear-cutting, grinding, and heat- 
treating steps. Shown in Fig. 6, for example, is 
the finish-vrinding of an interrupted-tcoth in- 
ring gear. An exacting operation, it is 
necessary to avoid all lead error and grinding 
cracks in the work. The Geargrind machine used 
is equipped with a Hoglund Magni-Form = dia- 
mond wheel dresser. This is a hydraulically ac- 
tuated device controlled from a template of the 
involute form through inclined planes. There are 
two diamonds, each one dressing, in turn, an in- 


ternal 


volute side, the adjoining round corner, and one- 
half the periphery of the wheel. 

All spiral bevel gear components of transmis- 
sions are cut on Gleason roughers, hardened, and 


hig. 1. Too bulky to be swung on 
available equipment. the hub 
plate is conveniently handled on 


a planetary grinder. 


then finished on Gleason hypoid grinders. A 
close-up view of a grinding set-up is shown in 
Fig. 7. By grinding, the required tooth bearing 
patterns and close backlash tolerances are more 
readily obtained. The grinding machine operates 
on an automatic cycle, with the number of passes 
governed by the amount of stock to be removed. 
Good fixture design simplifies the hole-boring 
of the rear cover for the main transmission. 
There are seven holes bored in this part, shown 
in Fig. 8 clamped to a knee type fixture in a 
Dixi jig mill. To position each hole on the ma- 
chine center line, two dowel pins in the cover are 
accommodated in one of seven pairs of corres- 
ponding locating bushings in the fixture, and 
the part is then clamped. 
Dowel-pin holes and counterbored shaft holes 


Fig. 2. Hole alignment of spin- 
dle cross-holes is assured by a 
horing-bar piloting section in- 
tegral with the work-fixture. 
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Fig. 3. (Right) All the tenets of 
good milling practice are ob- 
served in this set-up of the work 


and cutters. 


Fig. 5. Cylindrical sections on 


the tapered reamers permit them 


to be piloted work-fixture. 

{ floating holder compensates 

for any slight misalignment of 
the spindle. 
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Fig. 4. (Left) In the string 
planing of the arms of rotor 
head hinges, the contours 


are det eloped from atarget. 
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Fig. 6. The contour wheel 
dresser mounted on the ma- 
chine permits close control 
of the involute form of the 
grinding wheel. 


Fig. 7. Grinding a spiral 
bevel gear for the heli- 
copter transmission. The 
machine completes its cycle 
automatically. 


Fig. 8. For each of the 
seven holes to be bored, 
the dowel-pins in the part 
engage a different set of 
bushings in the fixture. 
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Fig. 9. The pinion cage 
assembly of the transmis- 
sion is bolted to a coun- 
terbalanced fixture on the 
gap-base grinding machine. 


in the pinion cage assembly of the transmission 
are finished on a Heald internal gap-base grind- 
ing machine, Fig. 9. The fixture incorporates an 
accurate work-indexing feature so that close 
center-distance tolerances are readily held. 

As is the case with most aircraft parts pro- 
duction, emphasis is placed on surface finish. All 
surfaces, even drilled holes, must have a finish 
of 100 micro-inches r.m.s. or better, and, in some 
instances, as fine as 4 micro-inches r.m.s. Fre- 
quently, it is more economical to grind to size 


Fig. 10. A 100 per cent 
Magnaflux inspection of all 
steel rotor head and trans- 
mission parts follows shop 
operations. 
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from the rough surface, rather than to finis! - 
turn or bore. 

Both Sikorsky and the United States Air Force 
have resident inspectors at Fenn. All steel rotor 
head and transmission parts are subjected to a 
100 per cent Magnaflux inspection. In Fig. 10 is 
shown one of the three units employed, the op- 
erator here checking a hardened and ground 
transmission gear for cracks and non-metallie in- 
clusions. Aluminum and magnesium parts are 
given a Zyglo fluorescent penetrant inspection. 
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Jet-Engine Overhaul 


By J. C. CUNNINGHAM 
Manager of Manufacturing, Aircraft Engine Operations 
Allison Division, General Motors Corporation 
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Reduces Defense Costs 


HEN turbo-jet engines were first in- 
troduced as power plants for aircraft 
near the end of World War II, it was 

thought that their operational life would be ex- 
ceedingly short. It was also felt that turbo-jet 
engine maintenance would be very costly due to 
anticipated frequent overhauls and the need for 
numerous parts replacements. 

In the few vears since their inception, how- 
ever, the efficiency of turbo-jet engines has con- 
stantly improved, and their cost has been con- 
siderably reduced. Improved designs, better 
materials, and more precise manufacturing and 
inspection methods have all contributed to length- 
ening the operational life of the engines. Also, 
experience under all kinds of flying conditions 
and in actual combat has permitted a continual 
increase in the number of hours of operation 
between overhauls. 

Dependent upon the conditions revealed at 
disassembly, modern turbo-jet engines can be 
overhauled many times, thus increasing their 
life indefinitely. In addition, improved overhaul 
techniques have made it possible to reduce the 
defense budget requirements for such engines. 
Special tools and methods that have been devel- 
oped by the Allison Division of General Motors 
Corporation to facilitate the overhaul of J85 
axial-flow, turbo-jet aircraft) engines will be 
described in this article. 

A major problem encountered in overhauling 
this type engine was the disassembly of the 
eleven-stage, axial-flow compressor rotor. The 
rotor assembly consists of alternate discs (con- 
taining compressor rotor blades dovetailed to 
their peripheries) and spacer rings that are held 
together with flattened wire calking strips and 
drive pins that have been staked. 

A special fixture developed to pull the eleventh 
stage disc from the compressor rotor is shown 
in Fig. 1. In this operation, the hub of the 
eleventh stage disc is packed with dry ice and 
alcohol, and allowed to for about twenty 
minutes in order to shrink the compressor rotor 
shaft. The dise is expanded by heating with a gas 
(mixture of propane and oxygen) flame, the torch 
being moved from the outside of the disc toward 
the hub during heating. A surface pyrometer is 
emploved to measure the surface temperature, 
and heating is discontinued when the tempera- 
ture reaches approximately 700 degrees F. 

After shrinking the shaft and expanding the 


set 


compressor rotor disc, the separating device— 
consisting of a 50-ton hydraulic jack and puller 
bolts—is applied. The assembly is lifted by the 
bolts and pressure is applied to the shaft by the 
jack, thus pushing the shaft out of the compres- 
sor rotor disc. 

Spacer rings are removed from the other stage 
rotor dises by means of a multiple-jack disas- 
sembly fixture, Fig. 2, called the “octopus.” In 
this device, a pressure ring is applied between 
the jacks and the web of the compressor rotor 
dise for more even distribution of the hydraulic 
jack pressures. The vise jaws are clamped on 
the spacer ring to be removed, and the pistons 
of the 3-ton jacks push on the high points of the 
pressure ring, thus separating the ring and dise. 

To minimize galling and possible scrapping 
of the compressor rotor shafts (which sometimes 
occurs When using the fixtures previously de- 
scribed), the new disassembly fixture seen in 
Fig. 3 
signed to permit separation of all the spacers 


is being developed. This fixture was de- 


from the various stage discs, immediately after 
the eleventh stage disc has been removed from 
the shaft. The vertical 
guide posts are designed to keep the compressor 


compressor rotor two 
rotor in alignment during disassembly. 
The compressor rotor assembly is loaded in 
the fixture by means of a slide table, with the 
rotor shaft projecting into a hole in the base of 
the fixture. Disassembly of the eleventh stage 
disc from the compressor rotor shaft is similar 
to the procedure followed on the fixture previ- 
ously described, with the hub being packed with 
dry ice and the disc heated by gas flame. The 
main difference with the new fixture is that the 
center hub of a spider member of the fixture is 
screwed onto the hub of the eleventh stage dise. 
Pressure is applied to the dise hub by four puller 
bolts. The disassembled dise is then placed on a 
swinging table and removed from the fixture. 
To the other stage from the 
spacer rings, each ring is suecessively clamped 


remove dises 
by a vise arrangement. It consists of six legs, 
locked and pinned at the correct height, each 
having a 7-ton jack. A 50-ton jack is activated 
to exert pressure against the compressor rotor 
shaft. This pressure pushes the dise free of 
the spacer ring. 

After teardown of the compressor rotor as- 
sembly, the bladed compressor discs are cleaned 
of dirt, scale, rust, or other foreign matter, and 
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semi-polished by barrel finishing, as seen in 
Fig. 5. This operation is performed in a modified 
abrasive finishing barrel containing water, “‘lu- 
bricating” compound, and abrasive chips. The 
barrel remains stationary and is kept open, while 
the discs, clamped together on a shaft with 
spacers in between, are rotated at 50 R.P.M. 
Direction of rotation is reversed automatically 
every two minutes throughout the cycle. 
Relatively fine abrasive chips are employed 
for barrel finishing. The aggregate is made up 
of 400 pounds of No. 5 chips and 200 pounds of 
No. 6 chips, the latter chips being of a size that 
will pass through screen openings 1.8 by 3/32 
inch. Approximately 1 pound of a special acid 
compound is added to the aggregate to soften 
the water, clean the parts and chips, and deoxi- 
dize the work surfaces. Then water is added to 
serve as a carrier for the work, abrasive chips, 
and compound, and also to provide a cushioning 
action. Finished parts are rinsed with hot water 


Fig. 1. (Top) Special fixture for hydrau- 
lically pulling eleventh stage dise from 
compressor rotor shaft on which it has 


heen shrunk. 


fig. 2. (Center) Vise jaws are clamped 

on the spacer ring. and pistons of hy- 

draulic jacks push pressure ring 
against the rotor dise, 


Fig. 3. (Left) Use of vertical guide posts 

on this rigid compressor rotor disassem- 

bly fixture insures alignment pre- 
vents galling of shafts. 
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Fig. 4. Belts of 180°) grit. aluminum-oxide 
abrasive are used to remove irregularities and 


blend surfaces of compressor blades. 


and dried in air. Before cleaning more compres- 
sor discs, sludge is removed from the abrasive 
chips by rinsing with water. 

After removing the compressor blades from 
the dovetailed slots in the peripheries of the 
rotor discs, the blades are reworked on abrasive- 
belt grinding machines, Fig. 4. Aluminum-oxide 
abrasive belts of 180 grain size are employed to 
remove burrs and nicks, and blend the surfaces 
of the blades. Reworked blades are heat-treated 
for stress relief, and polished by buffing. 

Bottom surfaces of the roots on compressor 
rotor blades are refinished on surface grinding 
machines. Five blades are ground at a time, and 
the blades are located from their dovetailed roots 
and held by means of a magnetic chuck. 

Split rings that hold the stator vanes in the 
bore of the compressor casing are removed from 
the casing by means of the special disassembly 
machine shown in Fig. 6. The compressor casing 
(half of the complete stator assembly) is. slid 
into the fixture of the disassembly machine and 
manually clamped. The half-rings, in which the 
stator vanes are dovetailed, are pushed out of 
the casing by an air-operated, rotating lever 
that pivots about a member extending along the 
top of the fixture. An auxiliary air hammer is 
provided on the rotating lever to exert additional 
pressure when it is necessary to drive the ring 
out of the casing. Means are provided for manual 
indexing and shot-pin location to align the rotat- 
ing lever with each successive vane ring. 

Stator ring halves, after disassembly from the 
casings but with their vanes in place, are cleaned 
and polished by barrel finishing, in a manner 
similar to that described for the bladed compres- 


Fig. 5. Compressor dises 


are cleaned and semi- 
polished by barrel finish- 
ing. The dises are rotated 
water solution con- 


taining abrasive chips. 
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sor dises. The replacement stator vane tips are 
then ground to the required inside diameter on 
internal grinding machines. Two half-rings are 
mounted together, locating on their outer periph- 
eries and against their faces, and the assembly 
is ground in one set-up. 

Bolt flanges on the turbine nozzle diaphragms 
for the J35 turbo-jet engine are roll-formed back 
into the required shape and dimensions on a 
vertical turret lathe, as Fig. 7. The 
special work-holding fixture on the rotary table 


seen in 


(Continued on page 2206) 
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Cut-away view of compressed 
au generator containing two 


stage aas turbine 


Extremely close tolerances must be maintained in machining 
tough, heat- and corrosion-resistant materials employed for 
parts of compact, highly efficient gas turbines 


FAMILY of small gas-turbine engines 

being developed and manufactured by the 

Continental Aviation and Engineering 
Corporation, Detroit, Mich., is being adapted to 
varied applications, including jet training air- 
craft and helicopters. Currently in production is 
a trailer-mounted gas-turbine compressed air 
generator used as airport ground equipment to 
supply compressed air for starting turbo-jet en- 
vines, for generating electricity, and for air con- 
ditioning of aircraft. 

This compressed air generator is a modifica- 
tion of the Continental-Palouste Model 140 gas 
turbine, a cut-away view of which is shown in 
the heading illustration. Basically, the unit is 
composed of a single-stage centrifugal compres- 
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sor, an annular combustion chamber, and a two- 
stage turbine for driving the compressor. Useful 
air is bled from the unit after the air passes the 
diffuser vanes of the compressor, and prior to 
entering the burning region of the combustion 
chamber. Fuel is sprayed into the combustion 
chamber through relatively large holes in the 
whirling turbine shaft. 

Total horsepower developed by the gas turbine 
to drive the compressor varies from 500 to 1000, 
depending on the temperature of the incoming 
air. Rated output of the compressor unit at the 
discharge end of a 30-foot duct is 150 air horse- 
power minimum, with the air at a pressure of 
45 to 75 pounds per square inch absolute and a 
temperature of not less than 200 degrees F., nor 
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more than 650 degrees F. The gas-turbine com- 
pressor incorporates its own lubrication system, 
ignition system, fuel pressure pump, and electric 
starter. Over-all length of the engine is less than 
48 inches, and its diameter is about 22 inches. 

Heat- and corrosion-resistant materials of 
high strength are employed for many parts of 
the gas-turbine driven air compressor to permit 
operation at the high (up to 35,000 
R.P.M.) and temperatures necessary for opti- 
mum efliciency. Also, the compactness of design 
makes it necessary to maintain extremely close 
tolerances in machining the parts. Techniques 
and tooling employed at Continental for the 
limited production of gas-turbine components 
will be described in this article. 

Buckets on the turbine rotor wheels are 
milled from the solid. The wheels, approximately 
8 inches in diameter by 3 inches thick, are 
forged from Nimonic S80A_ high-temperature 
alloy containing about 75 per cent nickel, 20 per 
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cent chromium, 2.5 per cent titanium, and 1 per 
cent aluminum. The first-stage turbine rotor 
Wheel contains twenty-five buckets; and the sec- 
ond-stage wheel, thirty-three buckets. 

The buckets on the forged wheels are rough- 
formed by trepanning cuts on a standard hori- 
zontal milling machine. Then, the intricate pro- 
files of the airfoil surfaces and fillets at the roots 
of the buckets are rough- and finish-machined in 
three dimensions, two wheels at a time, on the 
special Cincinnati two-spindle profiling machine 
seen in Fig. 1. The work-pieces are held on in- 
dexing fixtures, with their axes horizontal, 
high-speed steel, four-lip cutters 
mounted on the vertical spindles. 

-aths of the cutters are automatically con- 
trolled by a hydraulically operated, 260-degree 
tracer mechanism. As the tracing stylus traverses 
the surface of a master bucket, the two turbine 
rotor wheels are automatically moved toward or 
away from the cutters. The cutters, rotating at 


and 


special ure 


MACHINERY, July, 1954—213 


Fig. 1. Special. two-spindle profiling 

machine equipped with hydraulically 

operated tracer mechanism for cutting 
buckets on turbine wheels 


a cutting speed of 65 feet per minute, are simul- 
taneously power fed downward at the rate of 
0.015 inch per revolution. From 1°32 to 1/16 
inch of stock is removed in rough-forming the 
airfoil surfaces of the turbine buckets to a depth 
of approximately 1 inch, leaving 0.015 inch of 
stock for removal in finishing. 

After completely finishing one bucket on each 
wheel, the wheels are indexed the required 
amount. The complete cycle is automatic except 
for indexing, loading, and unloading. To machine 
buckets on either the first- or second-stage tur- 
bine rotor wheels, it is only necessary to change 
the master, work-holding fixtures, and indexing 


adapters. About 12 pounds of material is ma- 


chined from each forging, giving a_ finished 
weight of 7 pounds 6 ounces. 
The front turbine shaft for the modified 


Continental-Palouste gas-turbine engine is made 
from a high-tensile strength, nickel-chromium 
steel forging, about 7 inches long and 3 inches in 
diameter. Facing and contour-turning of these 
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Fig. 2. Forged-steel front turbine shafts 

are faced to length and contour-turned 

on this hydraulic copying lathe with in- 
feed attachment. 


forged shafts are performed on the New Britain- 
Fischer hydraulic copying lathe seen in Fig. 2. 
On this lathe, the copying mechanism is in a 
vertical plane, directly under the center line of 
the work-piece, and the hydraulic control system 
is enclosed in the carriage. The flat template, 
over which the tracing stylus is traversed to con- 
trol the movements of the single-point, carbide- 
tipped contour-turning tool, is mounted on the 
front of the machine, near the bottom, to facili- 
tate quick changes or adjustments. 

A hydraulic in-feed attachment on the lathe 
permits facing the shaft to length while contour- 
turning. The same lathe, equipped with different 
templates, is also used to contour-turn other 
parts of the gas turbine (such as the rear tur- 
bine shaft), and contour-bore the intermediate 
shaft. 

Compressor housings for the gas turbines are 
made from magnesium-alloy castings. Internal 
rotor and inducer surfaces in the housings are 
contour-bored, the joint surfaces are faced, and 
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the rabbeted diameters are machined on a Mon- 
arch tracer-controlled engine lathe, Fig. 3. The 
‘astings are held in a special fixture equipped 
with an expanding mandrel. Rough-machining, 
in Which approximately 3. 16 inch of stock is re- 
moved from the various surfaces, is performed 
before assembly of the front main-bearing liner. 
Finishing is done with the liner in place, and an 
additional 1,16 inch of stock is removed. 

On this lathe, the contouring slide is con- 
trolled by a proportional control type of tracing 
device that utilizes the principle of an air-gaging 
circuit to actuate a four-way hydraulic valve. 
Air flow in the circuit is controlled by a stylus- 
operated valve in the tracing head, which is 
traversed past the template. 

Internal vanes in the forged aluminum-alloy 
axial diffusers are contour-milled on a Turchan 
Hvydro-Router, Fig. 4. Forged rings are rough- 
turned and faced, and then cut into three diffuser 
segments. This milling and routing machine is 
operated through hydraulic tracer servo-control 
—the cutting tool generating the vane profiles in 
the diffuser segment as the tracing stylus is 
moved over the master. The diffuser segment is 
held on a rocking fixture that positions the vane 
to be machined under the vertical milling cutter. 


Fig. 3. Contour-boring, facing, and turn- 
ing of cast magnesium compressor hous- 
ings are performed on this lathe pro- 
vided with air-gage tracer. 


Twenty-six vanes are provided on the inside of 
each segment. A Hartford Super-Spacer is used 
to index the work-piece. Feed rates are infinitely 
adjustable from 0 to 65 inches per minute. 

In assembling the hot end of the engine, five 
parts—the two turbine rotor wheels, the turbine 
balancing dise, the rear turbine shaft, and the 
intermediate turbine shaft—are secured together 
by means of four bolts, each having a bearing 
surface 4 1.2 inches long. To insure optimum 
performance at high operational speeds and 
temperatures, the four bolt holes in each of the 
five parts must be held to size (0.3940 to 0.3946 
inch) within only 0.0006 inch total tolerance. 
Also, the bolt holes must be located within 0.0005 
inch of true position radially, and square with 
the faces of the parts within 0.0001 inch. 

These stringent production requirements have 
been successfully met by precision grinding the 
bolt holes on the Heald single-spindle, chucking 
type, plain internal grinder seen in Fig. 5. All 
four holes in each part are ground in one set-up 
by indexing the work-piece, and all five parts 
are ground on the same machine by changing 
adapters on the special rotating, indexing  fix- 
ture. Although the four holes in each part are on 
a bolt circle only 2.3.4 inches in diameter, the 
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Fig. 4. Automatic milling machine with 
hydraulic tracer servo-control for con- 
tour-milling internal vanes in forged 
axial diffusers 
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counterbalanced trunnion fixture was made large 
in diameter to insure accuracy of indexing at 
the bolt circle. The fixture is mechanically in- 
dexed, and tapered shot pins provide alignment 
before grinding. Both work-piece and grinding 
wheel are rotated, and the small-diameter grind- 
ing Wheel is mounted on a solid-carbide quill for 
stiffness. Approximately 0.010 inch of stock is 
removed from the holes in this operation, 
Another accurate grinding operation is per- 
formed on the Springfield vertical, universal 
grinding machine shown in Fig. 6. In this set- 
up, the bore of a steel bearing liner (previously 
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Fig. 5. Four bolt holes in each of 
five parts are ground, holding 
size within 0.0006 inch, on this 
single-spindle internal grinder. 


shrunk fit into the cast magnesium compressor 
housing) and adjoining face are ground. The 
compressor housing is clamped to the rotary 
table of the hydraulically operated machine, 
locating from the rear flange face. Hole size is 
maintained within plus or minus 0.0008 inch of 
the required diameter (approximately 3 inches), 
and parallelism and squareness of the face with 
relation to the bore are held to plus or minus 
0.0005 inch. From 0.007 to 0.010 inch of stock 
is removed, using the periphery of the wheel for 
bore-grinding and its edge for face-grinding. 
The wheel is rotated at 9000 surface feet per 
minute, and the work at 500 R.P.M. 

A total of thirteen surfaces—including the 
front and rear journal diameters and the laby- 
rinth seal surfaces—on the complete rotor shaft 
assembly are finished on the Norton 14- by 
36-inch cylindrical grinding machine seen in the 
heading illustration. Concentricity of all im- 
portant surfaces (such as the bearing seats) is 
maintained within 0.0002 inch, and their sizes 
are held to plus or minus 0.00083 inch of the 
required diameter. 

Among the many devices employed for testing 
and checking various parts of the gas turbine at 
various stages during their manufacture and 
assembly is Pant-O-Scriber blade contour 
checker, Fig. 7, made by Optical Gaging Prod- 
ucts. This equipment is employed to quickly and 
accurately inspect the airfoil contours of the 
buckets on both first- and second-stage turbine 


Fig. 6. Vertical, hydraulically operated 
grinding machine for accurately grinding 
face and bore of a liner shrunk into cast 


compressor housing 
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Fig. 7. Contour, thickness, and 
twist, of buckets on turbine rotor 
wheels are inspected rapidly and 
accurately on this Pant-O-Scriber. 


rotor Wheels. Each bucket is completely checked 
for contour, twist, thickness (at the tip, in the 
center, and near the root), and other characteris- 
tics. A permanent record of each bucket is ob- 
tained at the time of the inspection and _ filed 
for future reference. 

The inspection device is equipped with a 
motor-driven head having a carbide tracing sty- 
lus that automatically traces both sides of the 
bucket contour at the three sections to be 
checked. A coordinated rotating scriber produces 
an accurate outline on a specially coated glass 
plate. The scribed plate is placed in a holding 
frame and projected on an opaque screen that 
has the required profile inscribed on it. Thus, a 
rapid comparison can be made, and the turbine 
bucket accepted or rejected. 


Fig. 8. This complete rotating as- 
sembly, consisting of compressor 
rotor, intermediate members, 
and turbine wheeis, is dynami- 
cally balanced on this machine. 


Although the compressor rotor assembly and 
turbine rotor wheels are dynamically balanced 
during manufacturing, the whole rotating shaft 
is dynamically balanced after assembly. This is 
performed on an electronic dynamic balancing 
machine, Fig. 8. The shaft assembly is balanced 
within 0.10 inch-ounce. 

After mounting the assembly in the balancing 
machine cradle, one end is locked and the assem- 
bly is rotated at 225 R.P.M.; then, the other end 
is locked and the cycle repeated. The operator 
views an oscilloscope screen to determine the 
unbalance. Stock is removed either from a bal- 
ancing rim on back of the compressor rotor or 
from balancing rims on the turbine rotor wheels, 
by means of a portable grinder in order to cor- 
rect any unbalance in the assembly. 
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Molds Glass-Fiber Parts 
with Press Dies 


The use of steam-heated metal die sets with conventional metal 
presses now is bringing speed, simplicity, and precision of detail 
to the moiding of glass-fiber airplane parts 


By ROBERT G. McINTOSH, Tool Engineer 


Northrop Aircraft, Inc. 
Hawthorne, Calif. 


LASS-FIBER mat moldings are proving 

to be an efficient and economical material 

for many non-structural parts of the 
United States Air Force’s Scorpion F-89D all- 
weather interceptor. This rocket-armed, high- 
altitude, twin-jet fighter is made by Northrop 
Aircraft, Inc., Hawthorne, Calif. 

Moldings are formed and cured on matched 
metal dies mounted on steam-heated platens in 
hydraulic presses. The random fibers, each 2 
inches long, comprise a loosely constructed mat, 
approximately 1.8 inch thick. Initially, the mat 
is impregnated with a polyester resin; when 
formed in the dies, it produces a part 0.030 inch 
thick. A piece of raw material and the work-piece 
produced from it are shown in Fig. 1. The punch 
and die used for this particular part appear in 
Fig. 2. For greater thickness, added layers of 
mats used with increased clearance in the 
dies. 

Moldings with complex configurations, like the 
one in Fig. 3, usually require “preforms.” The 
chopped glass fibers are drawn onto developed 
perforated screens that are separated on the ro- 
tating table of the preforming machine. Air from 
a fan below the table holds the glass to the 
screens while a binder is sprayed over the shape. 
The size and shape of the part determine the 
number of screens that can be accommodated on 
the table. This operation is performed auto- 
matically, requiring only one or two minutes per 
cycle. While still on the screens, the parts are 
then placed in an oven for a quick cure of the 
binder. Now called preforms, they are removed 
from the screens, ready for the press cycle. 

A typical punch and die used in forming a 


are 


glass-fiber part are shown in Fig. 4. The punch, 
machined to the desired dimensions of the in- 
side of the material and highly polished, is 
usually completed first. The die is then machined 
to match the punch, with a clearance for the 
material thickness. Here, a tolerance of plus or 
minus 0.010 inch is maintained. This tolerance is 
equivalent to the variation in material thickness 
of the completed part. 

At Northrop, dies have been made of Kirksite, 
cast aluminum, aluminum plate, mild and heat- 
treatable steel plate, and cast steel. Originally, 
moldings were only formed and cured in the dies 
and subsequent operations were required for any 
trimming, drilling, or routing that the part re- 
quired. Today, these operations are frequently 
provided for in the design of the dies. Trimming 
is performed through the addition of steel edges 
to the punch and die members, with a clearance 
between them of from 0.0015 to 0.004 inch. 
Piercing punches of various sizes and shapes 
have been incorporated in the dies, and the cavi- 
ties for these punches are held to the same clear- 
ance tolerance as the trim edges. 

Trim edges can be seen on the punch and die 
members in Fig. 5. They are made from flame- 
hardenable steel. On the punch, the edges extend 
out from the contour the thickness of the ma- 
terial. In the closed position, the trim edges of the 
die have an overtravel of 0.060 inch to provide a 
satisfactory shearing action. 

Most, but not all, of the flash is removed, as 
can be seen from the condition of the part im- 
mediately to the right of the punch in the illus- 
tration. This is done intentionally, since occasion- 
ally parts do stick in the dies, and if the excess 
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material is completely sheared away, it is difficult 
to remove the work without damaging it. An 
effort is presently being made to increase the 
clearance between the trim edges to a minimum 
of 0.005 inch to make certain that the flash will 
not be completely parted. The cured part and 
flash are taken out of the press together and the 
flash finally separated, using a knife or breaking 
it off by hand while other parts are in the 


process of being formed. 

Piercing punches are added in the last stage 
of die construction, the die having been matched, 
the trim edges fitted, and leader pins and stops 
located. A lay-out is made, and the holes to retain 
the punches are drilled or bored through one of 
the die members. The piercing punches have a 
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Fig. 1. A piece of the 

loose glass-fiber mat ma- 

terial and a completed 
part for the airplane 


press fit in these holes, backing up against set- 
screws. Corresponding cavities are drilled in the 
other member to a depth equal to the material 
thickness, plus 0.010 inch. The depth at which 
the punches enter the cavities is controlled by the 
set-screw adjustment. The desired result is to 
partially shear the slugs, much like the knock- 
outs in an electrical box. The slugs can be easily 
removed once the work has been taken out of 
the die. 

To allow for multiple loading in the presses, 
as production schedules dictate, the over-all 
heights of the dies are machined to even-inch 
increments. The steam-heated upper and lower 
platens to which the die members are bolted are 
thermostatically controlled not to vary more than 


Fig. 2. These dies pro- 
duced the part in Fig. 1. 
Piercing punches are con- 
tained in the die member. 
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Fig. 3. A typical complex mat molding 


that requires a“ preform.” 


10 degrees F. For producing polyester reinforced 
glass-fiber mat moldings, platen temperature is 
set for 250 degrees F. The press cycle for curing, 
punching, and shearing varies from three to 
five minutes. 

After the die is proved, the trim edges, piere- 
ing punches, and punch cavities are flame- 
hardened. Chromium-plating or nickel-dipping 
has been used to improve the parting surface of 
the dies, and either process is definitely recom- 
mended for high-production runs. However, for 
many airplane parts a good polish on the die 
surfaces suffices. 

A mold release, or parting agent, is added to 
the polyester mix to reduce sticking in the dies. 
In many cases, lubrication of die surfaces before 
each press cycle eliminates any likelihood of 
sticking. Occasionally, only one die member is 
lubricated, causing the part to adhere to the 
other member so that it may more readily 
be removed. 

In order to reduce over-all cost, standard die 
sets have been designed and fabricated. Those 
available at present are 12 by 35, 24 by 24, and 
35 by 35 inches. Larger sizes will be used, if and 
when required. One of the die sets is shown in 
Fig. 6. It is equipped with four diamond pins in 
the corners to allow for expansion. Leader-pin 
bushings are designed with a 0.375-inch wall, 
1.750-inch inside diameter, and 4-inch shoulder. 
Slip fit collars having a 0.375-inch wall and 2- 
inch height are placed over the diamond pins. 
The collars provide stops in each corner of the 
die sets to maintain a shut height of 6 inches, 
plus or minus 0.008 inch. Other collars, 3 and 4 
inches long, can be used to obtain shut heights 
of 7 and 8 inches. 

There is a 12-inch diameter dowel-pin located 
centrally in both the upper and lower parts of 
the die set. These pins serve to align the die in- 
serts, Which have a corresponding 12-inch di- 
ameter hole through their centers. Another 1 /2- 
inch diameter dowel-pin, mounted in a block, fits 
a slot in the die set. The pin can be adjusted to 
accommodate inserts of different size. Because 
the block is free in the slot, it is able to slide as 
the insert heats and expands. The die sets are 
drilled and tapped with a pattern of holes on 
4-inch centers for 5, 8-inch 11 hold-down bolts. 

Die inserts, such as those seen in the heading 


hig. 1. The glass-fiber part is 0.030 inch 
thick when molded, The orivinal mat was 
1/8 inch thiek. 
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illustration, are fabricated and matched as al- 


ready deseribed, except that such blocks are 


mounted in the die sets without ordinarily re- 
quiring leader pins, bushings, or stops. The use 
of inserts offers substantial savings in tool fabri- 
cation, since jig boring for leader pins and bush- 
ings is eliminated. There is also a savings in set- 
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Fig. 5. This punch and 
die are equipped with 
trim edges. The flash is 
almost completely sev- 
ered in the press cycle. 


up time since the standard die sets can remain in 
the press and only the inserts themselves need 
be interchanged. 

In comparison with a former glass-fiber fab- 
ricating method used by the company, the econo- 
mies offered by mat molding seem tremendous on 
production runs of 500 parts, with the cost of 
the tooling completely amortized. 
Previously, the cost of slush mold 
dies, plaster breakaways, hand lay- 
up, vacuum bagging, and oven cur- 
ing all had to be carried. Although 
metal dies are more expensive than 
slush mold dies and breakaways, 
costs are about equal for a run of 
approximately 100 parts. 

Added savings will probably ac- 
crue from the use of epoxy resin 
inserts for the die member. Pre- 
liminary experimentation at North- 
rop with this material consists of 
casting the epoxy in a steel weld- 
ment around an existing punch 
that has been coated with a high- 
temperature wax built up to the 
thickness of the part. 


Fig. 6. Locating the insert over 
the two dowel-pins in one of the 
standard die sets 


¥ 
e 
— 
4 
- 


Splines Produced Rapidly by 
New Cold-Rolling Process 


CCURATE involute splines, oil-grooves, 
serrations, and other similar shapes can 
be quickly produced on external parts by 

means of an important metal-working process 
announced by the Michigan Tool Co., Detroit, 
Mich. In this process, splines or similar shapes 
are cold-rolled on the work-piece between the 
forming racks of a Roto-Flo hydraulically op- 
erated spline-rolling machine. 

Splines can be produced up to thirty times 
faster—being completely formed at any desired 
position along the shaft in a few seconds instead 
of the minutes previously required. In addition 
to the close tolerances maintained and the fine 
surface finish of the resulting splines, the cold- 
working produces high strength. Tests to date 
indicate that parts produced with rolled splines 
will withstand high-torsion loads, thus permit- 
ting the use of fine-pitch splines to replace 
deeper, coarse-pitch splines for many different 
applications. 

Flexibility of the process is exemplified by the 
collection of typical work-pieces shown in Fig. 1, 
on which splines were formed by the Roto-Flo 
process in an average forming time of three and 
one-half seconds. These splined shafts vary from 
7/8 inch to 1 5/8 inches in diameter, and the 
spline lengths range up to 1 3/4 inches. An out- 
standing feature of the process is that teeth can 
be formed right up to a square shoulder, as seen 


Fig. 1. Typical parts showing flexi- 
bility of new cold-rolling process 
for producing splines, oil-grooves, 
serrations, or other similar shapes 
at any position along work-piece. 
These splines were formed in aver- 
age cycle time of three and one- 
half seconds. Several parts show 
that teeth can be formed right up to 
a square shoulder. 
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on the helically splined part at the left center, 
and the straight-splined part at the top center. 

Good strength and bearing surfaces are ob- 
tained because a recess adjacent to the shoulder 
is not required for tool clearance with the Roto- 
Flo method and the shoulder is not damaged in 
any way. Photomicrographs of polished sections 
cut through teeth cold-rolled by this process show 
that the actual flow of metal conforms with the 
contour of the teeth. Since the tooth loads are 
normal to grain flow, greater strength is obtained 
along the working surface of the spline teeth. 

A Roto-Flo spline roller machine employed for 
this process is seen in Fig. 2. These machines are 
now being made by the Michigan Tool Co. in 
three sizes—to accommodate racks 25, 36, and 
50 inches long. The machines consist essentially 
of an extremely rigid C-shaped frame, and two 
horizontal, reciprocating slides that carry the 
rack type forming tools. The two slides, mounted 
one above the other, are coupled together by a 
master rack (located behind the rack forming 
tool) on each slide and a connecting gear as 
shown in the end view of the machine, Fig. 3. 
Two hydraulic cylinders, one for the feed stroke 
and the other for rapid return, reciprocate the 
lower slide. Driving power is transmitted from 
the master rack on the lower slide, through the 
connecting gear to the master rack that is 
mounted on the upper slide. 
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Parts on which splines or other shapes are 
to be formed are positioned horizontally between 
the tool racks and at 90 degrees to them. The 
work-piece is supported between centers, or by 
other suitable means, so that the part is free 
to be rotated about its own axis by the reciproca- 
tion of the rack forming tools. Since metal is 
displaced and not removed in this process, the 
parts are usually turned to the required pitch 
diameter before forming. 

Forming racks of a Roto-Flo spline roller are 
seen in Fig. 4 about to engage the periphery 
of a shaft to produce a helical form spline. Fine 
starting serrations at the beginning of both racks 
grip the shaft and start it rotating between the 


Fig. 3. End view of spline 
roller mechine shows how 
two slides are coupled to- 
gether by a master rack on 
each slide and a connect- 
ing gear. Lower slide is 
reciprocated by two hy- 
draulic cylinders—one for 
feed stroke and the other 
for rapid return. 
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Fig. 2. Roto-Flo hydraulic spline roller 
machine made by the Michigan Tool Co. 
The work-piece is held between centers 
under an over-arm support, and the two 
rack type forming tools are mounted on 
horizontal reciprocating slides. 


racks. The tapered racks are designed to press 
deeper and deeper into the work-piece as they are 
fed toward each other, until full depth is reached. 
The final few revolutions of the shaft, Fig. 5, are 
made with the forming rack teeth at full depth. 
When the splines are completed, the operator 
removes the shaft and the rack forming tools re- 
turn to their starting positions. Electrical con- 
trols of the machine are safety interlocked so 
that the tools cannot be returned until the work- 
piece has been removed. Also, the feed stroke of 
the tools cannot begin until a new part has been 
properly located between centers and the oper- 
ator’s hands are out of the working area. An 
automatic coolant system is provided for cooling 
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Fig. 4. Rack forming tools are about to 

engage periphery of shaft to produce a 

helical form spline. Fine serrations at 

beginning of both racks start shaft ro- 

tating about its own axis and between 
the racks. 


the tools and work when required, but most oper- 
ations can be performed dry. 

The tapered design of the rack forming tools 
permits them to be easily adjusted toward or 
away from the center of the work-piece to accu- 
rately control the size of the spline or other shape 
being produced. Also, the tools can be adjusted 
longitudinally on the slides to gain correct rela- 
tionship with the axis of the part to be formed. 
Tools are made from a high-carbon, high-chro- 
mium steel that is hardened and ground. Racks 
are ground in pairs on a special machine to in- 
sure extreme accuracy in spacing, pressure angle, 
and helix angle of the teeth. Long tool life is ex- 
pected, since all stresses are compressive and 
not in shear. 


Special automatic loading and unloading de- 
vices have been designed to handle high-volume 
production on Roto-Flo spline-rolling machines. 
One case history illustrating the high production 
possible was the forming of a spline 1 1/8 inches 
in diaineter and 1 1/4 inches long on a shaft in 
three seconds. The shafts were made from S A E 
1037 steel ranging in hardness up to 41 Rockwell 
C. Return stroke of the slides, with the machine 
empty, takes two seconds, and automatic han- 
dling of the parts will require less than four sec- 
onds. Surface finish obtained on the cold-rolled 
spline was 3 to 5 micro-inches r.m.s., and accu- 
racy Was maintained within a variation of 0.0008 
inch from part to part as determined by accurate 
measurements taken over pins. 


Fig. 5. Here, cold-forming 
of spline practically 
complete. Last few revolu- 
tions of shaft are made 
with the forming rack 
teeth at full depth. 
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Jet-Engine Overhaul Reduces Defense Costs 


(Continued from page 211) 


of this machine has tapered wedges for rounding 
the flanges. Subsequently, a pie-section fixture 
is substituted, and a tapered plug is screwed into 
the center of the fixture to expand the turbine 
nozzle diaphragm and increase its outer bolt 
circle diameter. 

One of the many welding operations performed 
in overhauling and repairing parts of the jet 
engine is illustrated in the opening illustration. 
A turbine nozzle diaphragm is shown mounted on 
a welding positioner, and cracks are repaired 
and replacement blades are welded into position. 


\ 


Inert-gas shielded-are welding is employed with 
a non-consuming electrode, and the electrode, arc, 
and weld area are blanketed by an inert gas. 
When it is necessary to replace a bearing seat 
insert in the aft frame of the jet engine, welding 
must be performed with the aid of a mirror. 

If the bearing surfaces on the turbine rotor 
shaft have been worn below the allowable diam- 
eter, these surfaces are built up by chromium- 
plating and then reground. Before reassembly in 
the overhauled jet engine, the turbine rotor shaft 
and wheel assembly is given a final inspection 


Fig. 6. Special disassembly 

machine in which half-rings 

holding the stator vanes are 

pneumatically pushed from 

the compressor casing one 
at a time. 


Fig. 7. Roll-forming set-up 
ona vertical turret lathe for 
reshaping the bolt flanges 
on the turbine nozzle dia- 
phragms of jet engines. 
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Fig. 8. Special surface-plate 
checking fixture is used for 
final inspection of the tur- 
bine rotor shaft and wheel 
assembly. 


Fig. 9. External tips of the 
new compressor rotor blades 
are ground on this machine. 
Double work-head permits 
loading one assembly while 
grinding another. 


on the special surface-plate checking fixture seen 
in Fig. 8. Dial indicators are employed to inspect 
the concentricity, run-out, and misalignment of 
critical surfaces. Templates and snap gages are 
used to check required contours and important 
diameters. Also, the assembly is visually in- 
spected to detect nicks, burrs, or other surface 
irregularities. 

Bearing surfaces on the turbine rotor shaft 
must be maintained within a total tolerance of 
0.0004 inch. Concentricity of ali three of these 
surfaces has to be held within 0.001 inch of each 
other. The outside diameter formed by the periph- 
eries of the turbine buckets is maintained within 
0.005 inch of the required size. 

During reassembly of the compressor rotor 
dises, it is often necessary to replace some of the 
blades. The external tips of new rotor blades 


must be ground after they have been mounted on 
the discs, and this is accomplished on a cylindri- 
cal grinding machine, Fig. 9. This special grinder 
is equipped with double work-heads—one head 
being mounted at each end of the reciprocating 
table on the machine. With this arrangement, 
one bladed compressor disc can be loaded or 
unloaded while another is being ground, and 
practically continuous grinding is possible. 

After grinding the blade tips, the compressor 
rotor disc assemblies are dynamically balanced 
to within 24 gram-inches. Stock is bored from 
the inside diameter of the disc hub if the as- 
sembly is out of balance. In reassembling the 
compressor rotors, the aluminum-alloy dises are 
heated to a temperature of 320 degrees F. in 
electric ovens, and mounted on the rotor shafts 
by means of hydraulic presses. 
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Hydraulic Problems Discussed at 
Production Machine Tool Forum 


TWO-DAY Production Machine Tool 

Hydraulics Forum sponsored by Vickers 

Incorporated and recently held in Detroit, 
Mich., was an outstanding success. This meeting 
brought together representatives of many majcr 
users and manufacturers of production machine 
tools, and Vickers engineering and service people 
to discuss common design, operating, and main- 
tenance problems pertinent to hydraulic systers 
and equipment. Free exchange of ideas and 
experiences among members of these groups 
solved many problems, and accomplished much 
toward a common understanding of important 
details of hydraulic applications. 

In the opening address, H. L. Tigges, execu- 
tive vice-president of Baker Brothers, Inc., To- 
ledo, Ohio, and president of the National Machine 
Tool Builders’ Association, commended Vickers 
for sponsoring the Forum. Mr. Tigges described 
modern trends in machine tool design, and de- 
plored our present depreciation policy as a de- 
terrent to modernization. If the relaxation of 
restrictions now being considered by Congress 
are approved, he stated, not only would modern- 
ization be accelerated, but our standard of liv- 
ing would be advanced and defense strengthened. 

J. H. Mansfield, consultant for Greenlee Bros. 
& Co., Rockford, Ill., and Gordon Swardenski, 
assistant manufacturing manager, Caterpillar 
Tractor Co., Peoria, Ill., shared the duties of 
moderator and conducted the meetings. Mr. 
Mansfield served as representative for the ma- 
chine tool builders, while Mr. Swardenski repre- 
sented the machine tool users. 


Hydraulic Circuit and System Problems 


In discussing hydraulic circuit and system 
problems, advantages and disadvantages of hav- 
ing either a single power unit for all functions 
on a transfer machine, or separate hydraulic 
power units for each station, were set forth. 
It was the consensus of opinion that while sepa- 
rate power units do have certain advantages, 
their use would raise the cost of the machine, in- 
crease the maintenance problems, and require 
more floor space. 

The need for means of attaching pressure 
gages at necessary check points in hydraulic cir- 
cuits was emphasized. Suggestions offered for 
eliminating shock included cushions, dash-pots, 
tapered lands on valve spools, throttle grooves, 
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progressive chokes, accumulators, high-pressure 
hose, and faster-operating valves. 


Valve Design and Motor Applications 


Contamination was felt to be the main cause 
of solenoid failure in solenoid-operated valves. 
Insufficient protection by the enclosures and loss 
of covers are responsible for contamination. Sug- 
gestions to avoid the loss of covers included the 
provision of hinges or chains, or the use of clear 
plastic covers so that they would not have to be 
removed to permit inspection. 

Fluid motors are being used by several manu- 
facturers for driving machine-tool spindles, and 
they have been found satisfactory, particularly 
for driving the high-speed spindles of honing or 
grinding machines. A fluid motor drive has been 
found comparable in cost with a motor-generator 
set for speed variation when the drive requires 
7 1/2 H.P. or more. Also, it was reported by 
several manufacturers that they are successfully 
using a fluid motor with a rack-and-pinion to im- 
part a reciprocating motion to a tool-slide with 
a fast return stroke. 

A comprehensive preventive maintenance pro- 
gram, strict adherence to recommendations of 
equipment and oil suppliers, and the employment 
of trained maintenance personnel are essential 
to successful hydraulic applications. To assist in 
the special training of hydraulics maintenance 
personnel, Vickers conducts a customer person- 
nel training school. More than 800 employes from 
400 companies have taken the course, which con- 
sists of 60 per cent classroom and 40 per cent 
laboratory work. 

Suggestions for improved means of removing 
foreign particles from hydraulic fluid included 
the use of magnetic plugs, baffling in the reser- 
voir tank to increase the settling action, and more 
adequate provisions for cleaning the tanks. One 
machine tool manufacturer suggested a gage 
connected across the filter to measure the pres- 
sure drop. A red line on the gage indicates when 
the filter should be changed. 

A representative of one oil company stated 
that an inhibited, premium-quality oil in a hy- 
draulic system should last indefinitely. However, 
contamination from soluble cutting oil is danger- 
ous, and the hydraulic oil should be replaced 
when its neutralization factor reaches a certain 
point. While the odor, appearance, or feel of the 
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oil is sometimes sufficient to determine its con- 
dition, it is safer to periodically take advantage 
of the laboratory testing facilities offered by most 
oil suppliers. 

Suggestions for controlling the temperature of 
the oil in hydraulic systems included exposing 
all sides of the storage tank to the atmosphere, 
and the use of thermostat-controlled heaters. 
However, care must be exercised in heating the 
oil, as a 20-degree F. rise in oil temperature will 
approximately double the rate of oxidation, de- 
pending on the quality of oil. J.I.C. standards 
recommend a maximum temperature of 130 de- 
grees F. in the reservoir tank. 


Fire-Resistant Fluids 


Dr. William Millett of the Carbide and Carbon 
Chemicals Co. presented a summary of benefits 
derived and problems resulting from the use of 
fire-resistant fluids in hydraulic systems and 
equipment. The principal types of non-flammable 
fluids are water-based types, phosphate-ester 
compounds, halogenated types, soluble-oil emul- 
siens, and blends of these types. 

Problems encountered with the use of fire- 
resistant fluids are their relatively high cost; 


strong solvency for varnishes and paints; the ad- 
verse effect on packings of non-aqueous types; 
the care needed to prevent contamination; and 
the toxicity of some types. Although conventional 
seals can be used for hydraulic systems using 
water-base fire-resistant fluids, butyl rubber 
seals are required for phosphate-ester fluids. No 
all-purpose seal has yet been developed that is 
suitable for use with both hydrocarbon oils and 
fire-resistant fluids. 


Fittings, Tubing, and Hose 


Several users reported good results in apply- 
ing flexible hose as permanent piping rather than 
rigid tubing on machine tools. One advantage has 
been minimizing the effects of shock. Another 
representative at the Forum commented that ex- 
cellent results have been obtained in using quick- 
disconnect, self-sealing couplings on press type 
welding machines, with little pressure drop. 

Many firms are using non-flare type fittings 
exclusively because of the inconvenience of mak- 
ing machine flares, and unsatisfactory results 
experienced with hand flaring. Other companies 
use flared fittings, but all flares are made by ma- 
chine rather than by hand. 


Proficiency in bench work is a major objective of a four-year tool- and die-maker appren- 
ticeship program at John Volkert Metal Stampings, Inc., Queens Village, N. Y. Foreseeing 
a continuing shortage of skilled personnel, the company recently instituted the training pro- 
gram to meet the needs of its growing business. Under the direction of a full-time supervisor, 
apprentices also learn to set up and operate basic machine tools, constructing simple tool 
and die elements used in actual production. Related classroom theory two evenings a week 
is provided by an instructor from Pratt Institute. The program has the approval of the New 
York State Apprenticeship Council and the National Tool and Die Manufacturers Association. 
The Volkert concern is an electronic parts supplier. 
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Gear Manufacturers Hold 


Thirty-Eighth Annual Meeting 


ENTERING their attention on active proj- 

ects for new or revised standards, mem- 

bers of the American Gear Manufacturers 
Association convened at the Homestead, Hot 
Springs, Va., from June 6 to 9, inclusive. At this 
thirty-eighth annual meeting, Richard B. Holmes, 
general manager of the Philadelphia, Pa., plant 
of the Link-Belt Co., was elected president of the 
Association for the current year; Marvin R. 
Anderson, executive vice-president of the Michi- 
gan Tool Co., Detroit, Mich., was elected vice- 
president; and Fred R. Eberhardt, president of 
the Eberhardt-Denver Co., Denver, Colo., was 
re-elected treasurer. 

Mr. Holmes has been active in AGMA for a 
number of years, serving as chairman of several 
committees, as a member of the Executive Com- 
mittee, as treasurer, and in the past year, as 
vice-president. Mr. Anderson’s past Association 
activities included membership on the Execu- 
tive Committee and chairmanship of the Plant 
Management Committee. In addition to being 
treasurer last year, Mr. Eberhardt has in the 
past been active on several of the engineering 
committees and also served as a member of the 
Executive Committee. 

Newly elected members of the Executive Com- 
mittee, serving three-year terms starting June, 
1954, are LeRoy R. Brooks, president of the 
Tool Steel Gear & Pinion Co., Cincinnati, Ohio; 
John A. Sizer, president of the Industrial Gear 


Mfg. Co., Chicago, Ill.; T. F. Scannell, general 
sales manager of the Falk Corporation, Milwau- 
kee, Wis.; and Ralph E. Rawling, president of 
the Rawling Gear Works, Worcester, Mass. 

A highlight of the annual meeting was a sym- 
posium conducted by the Gear Rating Coordi- 
nating Committee, the subject being ‘Fatigue 
Strength Characteristics of Gear Teeth.” Panel 
members included E. J. Wellauer, Falk Corpora- 
tion; D. W. Dudley, General Electric Co.; and 
Wells Coleman, Gleason Works. J. E. Van Acker, 
Gould & Eberhardt, presented a paper, “The 
Span System of Measuring Involute Gear Tooth 
Size.” Another paper, “A New Look at Worm- 
Gear Hobbing,” was presented by Ernest Wild- 
haber, gear consultant. The Industry Problems 
Division conducted an interesting symposium on 
“Management Controls.” 

At the annual banquet, the 1954 Edward P. 
Connell Award was given to Admiral Paul F. 
Lee, United States Navy, retired, vice-president 
of Gibbs & Cox, Inc., New York City, naval archi- 
tects and marine engineers. Admiral Lee’s con- 
tributions to the design and manufacture of 
naval gearing were of inestimable aid to the 
gear industry during World War II, when he 
was assigned to the Bureau of Ships, in charge 
of engineering. The Award, in the form of a 
silver medallion and a scroll, was presented by 
Walter L. Schneider, vice-president of the Falk 
Corporation and past president of AGMA. 


(Left to right) Richard B. Holmes, newly elected president of the American Gear Manufacturers 
Association; Marvin R. Anderson, vice-president; and Fred R. Eberhardt, treasurer 
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TOOL ENGINEERING 


Producing a Helical Keyway in 
Bore of Long Shaft 


By W. M. HALLipay, Southport, England 


The problem of producing a helical keyway in 
the long hollow shaft shown in Fig. 1 was solved 
in a unique manner. A process of building up 
was employed, whereby two sections of cylindri- 
cal steel tubing of different diameters were fitted 
one within the other after an appropriate helical 
slot had been milled through the inner member. 

The outer tube A, shown at X in Fig. 2, is 
parted off in a lathe to its specified length plus 
1/32 inch for subsequent finishing. A series of 
1/4-inch diameter holes PB are then drilled 
through one wall. The holes must be carefully 
staggered around the periphery to avoid running 
into the path that the helix will follow in the 
inner tube. After drilling, the bore is deburred. 


Fig. 2. A tubing liner, view Y, into 
which a helical slot has been ma- 
chined, is pressed into a larger tube, 
view X, to form a single built-up 
shaft containing a helical keyway. 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


A second piece of tubing C, shown at Y in 
Fig. 2—with a bore diameter corresponding to 
the inside diameter of the finished part in Fig. 1 
—is parted off to a length of approximately 19 
inches. This part is centerless ground to a press 
fit within A. It may be noted that the wall thick- 
ness of C is the same as the depth of the keyway. 

The next step consists of pressing tube C into 
the outer member A so that it extends an equal 
distance on each side. Holes B are then trans- 
ferred to the inner tube to form shallow dimples 
D. An index line should be scribed across one 
end of the outer tube in line with a similar mark 
scribed axially on the projecting periphery of 
the inner tube. This is done to facilitate the re- 
alignment of dimples J) with holes B. 

The inner tube is then removed and mounted 
on a mandrel designed for a light push fit within 
the bore. A cross-pin secures the work to the 
mandrel through a previously drilled hole 2, 


Fig. 1. (Left) A long, small-bore shaft 
in which it was necessary to produce 
the helical keyway shown. 
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Fig. 1. Adapter allows many sizes of punch-holders to 
be interchangeably mounted on the ram of a punch press. 


which is approximately 5/16 inch in diameter. 
This hole passes diametrically through both side 
walls close to one end of the part. 

The mandrel is mounted between the centers 
of a dividing head which is bolted to the table 
of a vertical milling machine. To produce the 
helical slot F’, the dividing head is geared to the 
table lead-screw. The slot should be end-milled 
approximately 16 inches long through one wall, 
and also should be equidistant from the ends. 

After the milled tube is taken off the mandrel, 
all burrs must be removed from the edges of the 
keyway. Then a rectangular strip of soft brass 
or copper is packed into the keyway to prevent 
distortion when the tubes are pressed together. 

Member C is again pressed into the bore of 
the outer tube A, using the scribed lines as an 
alignment guide to bring dimples D into posi- 
tion with their respective holes B. The holes are 
then filled with brazing metal or, if a stronger 
bond is preferred, welding metal. A fine-pointed 
jet should be used on the torch to localize the heat. 

After removing the excess brazing metal from 
around the holes, the projecting ends of tube C 
are sawed off and the packing strip removed. 
The assembled unit is then held in a lathe chuck 
to face the ends square to the required over-all 
length. The final operation consists of passing 
the assembled unit through a centerless grinder 
to clean up the outside diameter and bring it 
within the blueprint tolerance. 


Adapter for Press Ram Saves 
Time in Changing Dies 


By C, Berz, New Britain, Conn. 


Changing dies on a punch press from job to 
job usually proves to be a time-consuming opera- 
tion. Setting-up time may be substantially re- 
duced by employing the adapter here shown in 
conjunction with slightly modified punch-holders 
of standard die sets. 

The adapter A, Fig. 1, is an oil-hardening 
steel plate machined large enough to cover the 
face of the press ram, and to a thickness of 
approximately 1 1/8 inches. Two diagonal rows 
of holes B are jig drilled and then tapped for 
coarse-series threads. Holes C should be drilled 
and reamed for two dowel-pins. The four corner 
holes D are located from the ram of the press, 
then drilled and counterbored for hold-down 


Fig. 2. Die sets without shanks may be used with 

the press ram adapter shown in Fig. 1 by the addi- 

tion of four mounting holes, as shown at X. The 

holes are countersunk to receive special screws 
similar to the one at Y. 
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bolts. Hardening from 48 to 52 Rockwell C fol- 
lows, after which the plate is ground on both 
faces. 

Shank E, one end of which is step-turned and 
threaded, is screwed into the center tapped hole 
in the adapter. The previously drilled dowel holes 
are extended into the shoulder of the shank, and 
dowel-pins are inserted. Qn presses with ram 
faces that are machined with dovetails, the shank 
is first fitted to the ram, following which the 
adapter is screwed in place and doweled. In both 
cases, the shanks are left unhardened. 

The jig used to drill the diagonal rows of holes 
should be sturdily constructed. Double bell- 
mouthed bushings are recommended since the 
tool will be used in an inverted position for drill- 
ing a corresponding group of four holes through 
the punch-holder. By using this jig for drilling 
the mounting holes F’, shown at X in Fig. 2, in 


UCCESS of the atomic submarine age will 
depend partly on two machines made by the 
John S. Barnes Corporation, Rockford, Il]. One 
of the machines, a hydraulic power unit that 
will be installed in a revolutionary type under- 
water craft, was described in December, 1953, 
MACHINERY, page 231. The second machine, 
shown in the accompanying illustration, will be 
used to clean and check the radioactive rods in- 
stalled in a prototype of an atomic submarine 
engine built by the General Electric Co. 

The 3000-pound rod cleaning and leak check 
machine was engineered by Dr. Joseph W. Phil- 
lips, a technical assistant of John S. Barnes 
Corporation. General Electric and Atomic En- 
ergy Commission engineers will install the ma- 
chine in a service building next to a 225-foot 
steel sphere. Inside the sphere, scientists will 
build an atomic submarine engine, encase it in 
a section of submarine hull, submerge the hull in 
a water tank, and learn how to run the engine. 

The machine will clean the radioactive heat- 
ing rods, measure the amount of atomic energy 
left in them, and check their cases for leaks. 
Operation will be entirely remote controlled. A 
room 12 feet thick will surround the machine, 
and the machine itself will be in a glass case 
filled with helium gas under pressure. The pur- 
pose of the inert helium is to deter radiation. 
Rods to be tested will be brought to the ma- 


one of the men who worked on the equipment 


Machine Cleans and Checks Radioactive Rods 


Machine built by John S. Barnes Corporation for cleaning and 
checking radioactive rods. Standing next to the machine, from 
left to right: Dr. Joseph W. Phillips, designer; Ernest J. 
Svenson, president and general manager; and Al Marxman, 
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all the punch-holders employed, interchange- 
ability with the adapter is assured. The choice 
of an appropriate group of mounting holes to be 
drilled through each individual punch-holder 
will, of course, be dependent upon the size of 
the holder. 

The diameter of holes F’ as drilled directly 
from the jig will be the same as the tap drill 
diameter of holes B in the adapter. It is there- 
fore necessary to open them up to a clearance di- 
ameter. A countersink ground to an included 
angle of 20 degrees should be inserted from the 
under side of the punch-holder to form the clear- 
ance hole taper, as illustrated. 

Special heat-treated mounting screws, such as 
the one shown at Y, are inserted in these holes 
and threaded into the adapter on the punch press 
ram. In this way, various sizes of punch-holders 
may be set up and taken down in minimum time. 


chine in radioactive-proof barrels. The machine 
will select the rods, hoist them out of the barrel, 
drop them into cleaning tubes, clean them with 
steam and water, inspect their shells for leaks, 
and measure the strength of their radioactivity. 
Then the machine will dispose of the rods 
through an exit tube. 
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Automation Applied to Crankpin 
Grinding Machines 


RANSFER type crankpin grinding ma- 
chines being built by the Norton Co., Wor- 
cester, Mass., will permit one of the first 
applications of automation to precision grinding 
operations. These machines have been designed 
to mechanize all the manual duties of the oper- 
ator. They incorporate advanced equipment for 
accurately grinding the crankpins automatically. 
When using these machines, the operator 
merely observes the operation while all the 
grinding and handling functions are accom- 
plished automatically and continuously. As the 
crankshaft proceeds from one grinding station to 
the next, succeeding journals are ground until 
the shaft is finally deposited on a conveyor line 
completely ground. A single operator is required 
to supervise the complete unit, which has a 
grinding station for each crankpin to be ground. 
In addition to the actual motions involved in 
loading, unloading, and grinding crankpins, an 
important feature of the machine is automatic 
truing of the grinding wheels at predetermined 
intervals—after each grind or any number of 
grinds, as may prove most economical. As the 
wheel is trued, there is an automatic compensa- 
tion made in the wheel feed mechanism for the 
reduction in diameter of the grinding wheel. 
An arrangement for automatically inspecting 
each crankpin after it is ground is available on 
the machines now being made. Inspection is ac- 
complished while the crankshaft is being trans- 
ferred between grinding stations. A system of 
lights controlled by the inspecting device warns 
the operator when the ground size of the shaft 
approaches either the high or low limit of the al- 
lowable tolerance. Adjustment of wheel position 
to insure grinding the crankshafts within dimen- 
sional limits is then made by the operator. 


Norton’s new machine is built in sections, as 
shown in the accompanying sketch, each base 
section supporting two grinding wheel heads and 
two pairs of work-heads which are driven by a 
single motor. Each wheel head carries a 42-inch 
diameter grinding wheel driven by its own 
motor. Wheel feed is operated hydraulically with 
rapid motion provided by a cylinder which 
moves the complete unit. Actual feed for grind- 
ing the body of the crankpin is accomplished by 
a large-diameter feed-screw which is revolved 
in its nut. 

The transfer mechanism consists of an over- 
head track which extends the whole length of the 
unit from loading to unloading conveyor sta- 
tions. Transfer heads travel vertically to pick up 
and deposit the crankshafts at each station and 
horizontally to transfer the work between sta- 
tions, all heads moving in unison. Cranks in 
process are all picked up at the same time and 
moved one station to the right for either grind- 
ing of succeeding pins or placing in the conveyor 
station for transfer to the next operation. While 
the actual grinding is being done, the traveling 
heads return to the pick-up station. 


New Officers for American 
Society for Metals 


The American Society for Metals recently 
nominated the following officers for the ensuing 
year: President, George A. Roberts, vice-presi- 
dent, technology, Vanadium-Alloys Steel Co., 
Latrobe, Pa.; and vice-president, A. O. Schaefer, 
vice-president in charge of engineering and man- 
ufacturing, Midvale Co., Nicetown, Pa. 


Sketch of transfer type crankpin grinding machines being built to accurately 
grind crankpins automatically 
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Management Consulting Engineer 


N last month’s article having deplored com- 

plete reliance on various supports or props in 
selling, now let us consider their wise use. One 
real aid to the territorial sales engineer is the 
technical specialist assigned to help at the proper 
time and place. “You should write about the 
clever use of engineering specialists,” one such 
man recently told me, “because I see many in- 
stances wherein a sales engineer can enlist my 
services to greater advantage.” 

Only the miracle sales engineer has an ex- 
haustive technical knowledge relating to the de- 
sign, production, performance, and application 
of the equipment he sells. The average sales en- 
gineer can be helped by a technical specialist, 
but derogatory comments like the following are 
often heard: 

“This guy claims to be an expert. I’ll just 
watch him perform—like as not he’ll stub 
his toe.” 

“Just let me introduce him to this tough nut. 
If he’s going to tag along on my calls, let him 
take the ball and I’ll duck out and see someone 
else in the plant.” 

“This fellow just doesn’t appreciate person- 
ality selling. I’m running the show. I’ll make 
him be quiet—a bump on a log—except when 
I turn to him for an answer to a technical 
question.” 

“Let’s see... I’ve got to watch out that this 
chap doesn’t rush back to neadquarters and tell 
them he got the order.” 

The sales engineer requires technical help to 
an increasing degree and should welcome the 
assistance of his own company specialists, men 
who are on the payroll for such specific purpeses. 
He should realize that the specialist is a coopera- 
tive partner, not a competitive salesman. As 
such, he should be posted on the problems in- 
volved, and informed of the interests, influence, 
and business habits of the prospect. 


Making Full Use of Factory Specialists 


New York 


In introducing the specialist, his importance 
and scope of knowledge should be emphasized, 
but not unduly. It is usually a mistake to intro- 
duce him as an expert in the particular business 
of the customer. If so, the prospect may think, 
“Well if he is so good, let’s see if I can stump 
him.” A good plan often is to let the knowledge 
of the specialist establish itself naturally in the 
course of the interview with a_ prospective 
customer. 

The sales engineer should guide the progress 
of the interview at least to the point that the 
prospect and the specialist are nicely “mated” in 
a technical discussion. It is a mistake to with- 
draw and leave the prospect and specialist to- 
gether before a happy relationship is established. 

A vital part of any three-person interview is 
the conversation between the sales engineer and 
the specialist. Remarks between the two may go 
a long way toward selling the prospect. For in- 
stance, on occasion the sales engineer might say 
to the specialist, “We must not forget these 
people build a quality product.” Or, “This job 
requires close individual attention, because de- 
livery is so important.” Or, “Will your recom- 
mendation interfere in any way with continuity 
of operation? This plant has a wonderful repu- 
tation for smooth mass production.” 

It is a mistake for a sales engineer to call 
in an engineering specialist only when the cus- 
tomer has a difficult problem. The expert does 
not then have the opportunity of creating an 
image in the prospect’s mind that he is capable 
of giving valuable advice concerning manufactur- 
ing processes, as well as being a trouble shooter 
‘-alled on when things go wrong. 

The responsible specialist who understands his 
company’s policies may well form close friend- 
ships with customer personnel. He can greatly 


strengthen the position of the sales engineer in 
the latter’s territory. 
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LATEST DEVELOPMENTS IN 


Acme-Gridley Single-Spindle Automatic Chucking Machine 


Completely automatic control of 
the entire machining cycle and 
adaptability for incorporation in 
an automation production line are 
outstanding features of a 12-inch 
universal single-spindle automatic 
chucking machine recently an- 
nounced by the National Acme 
Co., Cleveland, Ohio. This Model 
MC Acme-Gridley automatic is de- 


signed to offer exceptional versa- 
tility for tooling, so that more op- 
erations can be performed auto- 
matically without rehandling the 
work-piece. In addition to regular 
drilling, turning, and forming 
operations on the seven independ- 
ently cam-actuated tool-slides, 
provision is made for the use of 
specialized attachments, including 


self-opening dies and collapsible 
taps. 

This adaptability, in addition to 
the automatically selective speed 
and feed ranges, permits the use 
of balanced tooling for high pro- 
duction on chucking work that 
must be held to close tolerances 
and have a fine finish. A variety of 
jobs have been handled on the new 


Fig. 1. Acme-Gridley universal single-spindle automatic chucking machine 
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machine at floor-to-floor produc- 
tion speeds five times faster than 
attained by methods previously 
employed. There is no time loss 
from the start of the machining 
sequence which follows loading 
until the finished piece is unload- 
ed. This results in less operator 
fatigue, maintenance of the same 
machine cycle rate at the end of a 
shift as at the start, and more ac- 
curately scheduled production. The 
open tooling zone and easily ac- 
cessible chucking area provide ade- 
quate space for the installation of 
automatic work-loading and han- 
dling equipment. 

Wider speed and feed ranges, 
with speed changes automatically 
controlled during the machine 
cycle, give this chucking machine 
greater versatility in combining 
carbide and high-speed steel tool- 
ing, including threading equip- 
ment, in the same automatic set- 
up. The five turret tool-slides and 
the two cross-slides each have 
independent cams. “Idle time” 
movements, such as that of ad- 
vancing tool-slides to the cutting 
position and indexing the turret- 
slides, are all accelerated. The 
total machining time for each 
piece is predetermined in accord- 
ance with the tolerances and fin- 
ish required. 

The machine is designed to fa- 
cilitate tooling up, since the tool- 
ing zone is without interference 
from shafts or accessories and the 
operator has free access to the 
tools at elbow height. Cams 
for the tool-slides are readily ac- 
cessible, and the timing control 
switches are grouped for opera- 
tion from cam dogs mounted on a 
single drum at the rear of the 
machine. This design for quick 
change-over from job to job makes 
the air-operated system econom- 
ical and practicable for small-lot 
set-ups as well as long production 


runs. 


Machine tools, unit mechanisms, machine parts, and 
material-handling appliances recently placed on market 


Edited by Freeman C, Duston 


The mechanism for automati- 
cally controlling the work cycle is 
shown in Fig. 2. All operating 
functions during the machining 
cycle are controlled automatically 
and synchronized with the main 
drum shaft. National Acme Super- 
sensitive switches, operated from 
the main drum shaft, provide 
automatic control to change spin- 
dle speed and feed ranges as re- 


quired, also to shift the drum 


shaft speeds so that tool-slide 
movements (except during cut- 
ting travel) are performed at 
high speed, and to stop the ma- 
chine at the end of a tooling 
cycle. 

Turret indexing is controlled by 
Snap-Lock switches and requires 
one second between positions. 
Side- and end-working tool-slide 
operations may overlapped 
without delaying the turret index. 


Fig. 2. Mechanism for automatically controlling work cycle 
of the Acme-Gridley automatic 
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Clutch Shaft: 
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This affords substantial produc- 
tion gains. Independent cams for 
each tool-slide, together with auto- 
matically selective spindle speeds 
and feeds, permit synchronizing 
all slide movements to obtain 
speeds and feeds best suited for 
each operation. 

Safety controls, shown in Fig. 3, 
prevent turret indexing until the 
turret tool-slide is completely re- 
turned. With this independently 
controlled index mechanism, it is 
practical to “skip index” through 
one or more turret-slide positions. 
Also, short operations performed 
on the end can be overlapped with 
long forming cuts. 

The drive to the work-spindle 
and main drum shaft is shown in 
Fig. 4. Two clutch shafts that 
drive the work-spindle provide 
two ranges of three speeds each 
with one set of change-gears—six 
different automatically selective 
spindle speeds in each of seventeen 
standard ranges. 

The main drum-shaft drive af- 
fords three automatic feed ranges 
with each set of change-gears. 
Driven from the work-spindle, 
this gearing insures tool-slide 
feeds in proper relation to the 
work-spindle speed. With a few 
cams of different angles and the 
selectivity of the feed change- 
gears, only minimum changes are 
required for any range of similar 
work. A spindle start-stop clutch 
provides automatic stopping at 
completion of the machine cycle. 
Feeds are inoperative unless the 
spindle is rotating. Lubrication of 
shafts, gears, and bearings is auto- 

matic and continuous. Grease fit- 
tings are provided for slides and 
other parts not served by the auto- 
matic system. 

The machine has a maximum 
swing of 13 inches, and a turning 
and boring length capacity of 8 
inches. The front and rear cross- 
slides have a maximum travel of 
4 1/2 inches. Power is furnished 
by a 25-H.P., 1800-R.P.M. motor. 
The lowest automatic range of six 
speeds is from 25 to 360 R.P.M., 
and the highest from 102 to 1478 
R.P.M. Turret-slides have a feed 
range of from 0.0037 to 0.0448 
inch. Cross-slides have a_ feed 
range of from 0.0007 to 0.0084 
inch. The net weight of the ma- 
chine, including motor, chip con- 
veyor, standard parts, is 
15,700 pounds. 


Fig. 4. Drive to work-spindle and 
main drum shaft of machine illus- 
trated in Fig. | 
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Elmes press which is designed 
for plastics molding 


Elmes Hydraulic Press for 
Reinforeed Plastics Molding 


A line of hydraulic presses 
specifically built for fiber-glass 
molding has been announced by 
the American Steel Foundries, 
Elmes Engineering Division, Cin- 
cinnati, Ohio. These presses are 
made in standard capacities rang- 
ing from 50 to 300 tons, and larger 
tonnage presses can be designed 
and built to suit individual re- 
quirements. 

The main ram capacity of the 
particular press illustrated is 100 
tons and the stripping capacity, 
30 tons. This press has an operat- 
ing pressure of 2460 pounds per 
square inch and a 36-inch stroke. 
It accommodates dies up to 48 
inches from left to right and 36 
inches from front to back. The 
press is push-button controlled. 
Operation is at an advance speed 
of 400 inches per minute, and at a 
predetermined adjustable position 
automatically slows down to the 
desired pressing speed. The press- 
ing speed is adjustable downward 
from 16 inches per minute to 
practically no movement. 

An adjustable timer is provided 
which can be pre-set for any 


Fig. 1. Springfield vertical universal 
grinder with coolant splash guards 
removed to show work. 


For more information on these products, use Inquiry Card, page 265 


length of cure cycle desired. When 
the cure time has run out, the 
press will automatically open the 
mold at a predetermined break- 
away speed. After the mold has 
moved away from the work a pre- 
determined distance, the press re- 
turns to the up-stop position at 
the rate of 400 inches per minute. 


A 42-inch vertical universal 
grinder, with a normal maximum 


swing of 52 inches, has been 
brought out by the Springfield 
Machine Tool Co., Springfield, 


Ohio. This machine is completely 
hydraulic and is designed for the 
precision grinding of large parts. 
It performs both external and in- 
ternal cylindrical and taper grind- 
ing operations. Surface grinding 
work can also be done. Thus, multi- 
ple operation is possible with one 
chucking, making this 3-TR ma- 
chine especially adapted for such 
work as finishing pipe-line valve 


Springfield Vertical Universal Grinder 


This position can be adjusted by 
changing the position of the up- 
stop limit switch. Thus it is not 
necessary to have the ram return 
to its top position. Any portion of 
this stroke can be utilized by ad- 
justing the return limit switeh. A 
71 2-H.P., 1200-R.P.M. motor sup- 
plies power. ...102 


plugs, jet-engine parts, molds, and 
other large items which must be 
extremely accurate with respect to 
size and concentricity. 

This rugged machine 
used to grind tapered or straight 
holes as deep as 2 feet. With the 
same setting of the head used to 
grind a tapered hole, it will grind 
matching tapered parts to accu- 
rately fit the tapered hole. The 
head can be set at any angle up 
to 45 deyrees. 

The two matching parts of a 
mold for washing machine agita- 
tors, shown in Figs. 2 and 3, are 


can be 
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finished with one setting in four 
and one-half hours, floor-to-floor 
time. The recessed part of the 
mold, seen in Fig. 3, consisting of 
a square block of steel 43 inches 
across corners, had been rough- 
bored on a vertical turret lathe. 
It was then hoisted onto the 42- 
inch grinder faceplate, secured 
with four clamps, ground, and 
hoisted off again. The hole was 20 
inches deep, 20 inches in diameter 
at the top, and had a 15-degree 
taper. 

The matching truncated cone- 
shaped part, Fig. 2, was quickly 
positioned on the grinder, secured 
with a long bolt through the cen- 
ter, and then quickly finished. In 
this case, the Springfield grinder 
removed 0.015 inch of stock on a 
side. In machining these mold 
parts, the operator merely has to 
direct the hoisting, fasten the 
work, set the head angle, aim the 
coolant tubes, and then actuate 
the push-buttons in the pendent 


Fig. 2. Tapered port of a mold for plastic washing 
machine agitator shown in position on faceplate of 
Springfield vertical universal grinder 
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station, which contains all the 
operating controls. 

This 42-inch machine—an addi- 
tion to the company’s 16- and 25- 
inch vertical universal grinders— 
can also be furnished with a cross- 
rail, which can be adjusted from 
12 to 48 inches above the face- 
plate. The machine is regularly 
furnished with one head, but can 
be provided with a number of 
heads and side-heads. 

The grinder has work-spindle 
speed ranges of up to either 88 or 
176 R.P.M. in either direction. The 
grinding head has a_ stroke of 
27 1/2 inches, with speeds of up 
to 185 inches per minute. The 
maximum clearance over the face- 
plate is 25 inches, and over the 
work-spindle, 30 3/4 inches. The 
rapid traverse has speeds of up to 
100 inches per minute. The 10- 
H.P. wheel-spindle motor speed is 
3600 R.P.M. and the 7 1/2-H.P. 
hydraulic system motor has a 
speed of 1200 R.P.M. 


Morey Billet Sealping 
Machine 


A billet scalping machine has 
been developed by the Morey Ma- 
chinery Co., Inc., New York City, 
for the turning of magnesium bil- 
lets in sizes from 10 to 19 inches, 
and in lengths from 25 to 40 
inches. The machine is equipped 
with a 200-H.P. motor, is hydrau- 
lically operated, fully automatic, 
and equipped with a loading de- 
vice. 

The billet, delivered to the ma- 
chine on a conveyor belt, is picked 
up by the loading device and auto- 
matically placed on loading jacks 
in the machine. The quill presses 
the billet against the headstock. 
The billet has no centers, and is 
held only by the pressure exerted 
by the quill and driven by buttons 
which make a maximum impres- 
sion of about 1/32 inch in the 
billets. A carriage, which can be 
equipped with eighteen tools, is 


Fig. 3. Matching part of mold illustrated in Fig. 2 
after grinding on 15-degree taper. Same angle set- 
ting of head was used for grinding both mold parts. 
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Billet scalping machine developed by the Morey Machinery Co., Inc. 


hydraulically actuated and oper- 
ated in an automatic cycle. 

The finished billet is picked up 
by the loading device and de- 
posited on the conveyor, and the 
next billet is loaded into the ma- 
chine. The cycle is completely 
automatic. However, the operator 


can stop the machine at any time, 
and each cycle of the complete 
operation can be actuated indi- 
vidually. The machine turns bil- 
lets 19 1/4 inches in diameter by 
401.2 inches long to a diameter 
of 175.8 inches at the rate of 
thirty billets an hour. ...... 104 


Landis Centerless Grinder 


A centerless grinder, designated 
the No. 12 1/2 model, has been 
developed by the Landis Tool Co., 
Waynesboro, Pa. This heavy-duty 
machine is designed to grind parts 
to extremely close tolerances on a 
high-production basis and incorpo- 
rates features that help make 
automation both practical and eco- 
nomical. Automatic loaders and 
automatic cycles can be used for 
the production of parts by either 
the in-feed or through-feed meth- 
od. A variation of the in-feed 
method, known as end-feed grind- 
ing, is used for taper grinding. 

Quick, easy set-ups facilitate 
the efficient handling of small- 
lot production. Work-pieces up to 
a diameter of 6 inches can be 
ground on this model, which uses 
grinding wheels with a maximum 
diameter of 10 inches. Available 
extra equipment and tooling in- 
clude hand and automatic work 
loaders, automatic dressing tools, 
heavy-duty work-rests, and sizing 
gages. Automatic cycle and hy- 
draulic grinding feed are also 
available features. 

Another outstanding feature of 
the machine is pressure lubrica- 
tion for the grinding wheel spindle 
bearings. This system floods the 
bearings with filtered lubricating 
oil from a separate reservoir. It 
has its own pump and_ safety 
pressure switch and requires pres- 
sure to be built up in the circuit 
before the wheel-drive motor will 
start. If the pressure should fail, 
the drive motor will stop. 


For more information on these products, use Inquiry Card, page 265 


Two methods of dressing the 
regulating wheel are = available, 
one dressing the wheel on the line 
of work contact by hydraulically 


moving the wheel-head past a dia- 
mond mounted on the work-rest. 
For users who prefer an overhead 
dresser, there is a hand-operated 
dresser that permits compensa- 
tion for wheel tilt. A hydraulically 
operated dresser is also available 
for the regulating wheel-head. 
An unusual feature of this 
Landis centerless grinder is the 
arrangement of the machine ele- 
ments. The grinding wheel is at 
the right-hand side of the machine 
and the regulating wheel is on the 
left-hand side of the bed. The 
work-rest is mounted directly on 
the bed casting between the two 
wheels. Both wheel-heads slide on 
ways and the work-rest is posi- 
tioned rigidly between the wheels. 
The regulating wheel-head may be 
tilted for through-feed grinding 
or swiveled for taper grinding. 
The standard through-feed or 
in-feed work-rests will take work 
from 1/2 inch to 3 1/2 inches in 
diameter. Heavy-duty through- 
feed or in-feed will handle work 
from 3 to 6 inches in diameter. 
Standard grinding and regulating 
wheel widths are 4, 6, 8, and 10 
inches. The grinding wheel diam- 


Landis plain centerless grinding machine with through-feed work-rest 
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Universal measuring machine introduced by American Sip Corporation 


eter is 24 inches and the regulat- 
ing wheel diameter, 14 inches. The 
speed of the regulating wheel can 
be varied from 12 to 100 R.P.M., 
and the dressing speed is 300 
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R.P.M. The grinding wheel is 
driven by a 20- to 25-H.P. motor 
and the regulating wheel is pow- 
ered by a 1-H.P. motor. The 
weight is 12,900 pounds. .... 105 


Sip Measuring Machine 


A Sip universal measuring ma- 
chine equipped with standard 
scales is being introduced in this 
country by the American Sip Cor- 
poration, New York City. Mi- 
crometer microscopes of new de- 
sign permit readings to 0.00005 
inch to be made within the field of 
the eyepiece with maximum ease 
and clearness. Another feature of 
this Model MU-214B machine is 
the provision for taking linear 
measurements according to a sys- 
tem of three rectangular coordi- 
nates. Angular readings can also 
be taken conveniently by means of 
a goniometric microscope. A pre- 
cision rotary table provides for 
measurements in polar coordi- 
nates. A variety of accessories per- 
mits the measuring machine to be 
adapted for a wide range of in- 
spection work. 


Welding Presses with Built- 
In Piping, Controls, and 
Wiring 

The E. W. Bliss Co., Canton, 
Ohio, has announced a new weld- 
ing press with all piping, controls, 
and wiring located inside a 
streamlined frame. This arrange- 
ment is designed to afford greater 
protection for the operating con- 
trols and at the same time main- 
tain accessibility. The machine 
also has the advantage of being 
ready for operation as soon as 
installed. It is available in four 
sizes with underdrive and conven- 
tional drive arrangements for use 
in high-speed, automatic assem- 
bling of large metal sections. Beds 
are 12 inches deep, with widths 
ranging from 42 to &4 inches. 
Strokes are 8 and 10 or 8 and 12 
inches. 

The welding press is available 
in two models. The 4LU series, 
for use in shops with limited head- 
room, have the driving unit in the 
base. Where headroom is not a 
consideration, the 4L series with 
the driving mechanism on top of 
the press can be used. In the latter 
series, the stroke can be altered 
without changing any parts. The 
lower die, which is supported at 
four points to assure accurate 
positioning, moves up to contact a 
stationary upper die. 

These welding presses can be 


Bliss welding press with built-in 
piping, controls, and wiring 
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built to accommodate practically 
any size section. The 4L press has 
a clear die space 72 by 38 inches, 
a shut height of 44 inches, and an 
over-all height of 126 inches. The 
4L_LU press has a clear die space 
69 by 29 inches, a shut height of 
30 inches, and an over-all height 


Peerless Double-End 
Boring Machine 


A double-end precision boring 
machine with hydraulically actu- 
ated cross-slide was recently de- 
livered to an automobile company 
by the Peerless Production Co., 
Detroit, Mich. To assure precision 
operation of this equipment, a 
power-operated mechanical take- 
off device is provided which clamps 
the slide in position during the 
machining cycle. This device per- 
mits the boring of accurately and 
closely spaced holes in a single 
set-up. 

This specialized machine per- 
forms boring, chamfering, and 
trepanning operations to precise 
specifications on pump housing as- 
semblies. It trepans one groove 
0.062 to 0.072 inch wide by 0.049 
to 0.054 inch deep; taper-bores a 
hole with a taper of 0.250 inch per 
foot; bores holes 0.437 to 0.436 
inch and 1.1255 to 1.1250 inches in 
diameter, and another hole 2.410 
to 2.408 inches in diameter; then 
performs a 0.060-inch 30-degree 
chamfering operation before fin- 
ishing the work with a reaming 
operation. The pump housing as- 
semblies are processed at the rate 
of thirty per hour. 


“Hydrabrasive” Surface 
Grinder 


The Abrasive Machine Too} 
Co., East Providence, R. I., has 
equipped its 1218 ‘“Hydrabrasive”’ 
surface grinder with a cross-feed 
backlash eliminator. This special 
feature permits precision trans- 
verse adjustments to be made with 
freedom from errors due to back- 
lash. 

The backlash eliminator works 
in combination with the saddle 
ball-mounted ways to make sure 
that a movement of 0.0001 inch on 
the cross-feed dial produces a sad- 
dle movement of 0.0001 inch, re- 
gardless of which direction the ad- 


“Hydrabrasive’ surface grinder 
with backlash eliminator 


For more information on these products, use Inquiry Card, page 265 


Peerless double-end precision boring machine for processing pump housings 


justment is made. The cross-feed 
handwheel is equipped with a 
large-diameter barrel and 


easy- 


to-read vernier for quick, accu- 
rate adjustments with minimum 
danger of reading errors. ... 109 
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Semi-automatic angular wheel-slide grinding machine built by the Norton Co. 


Norton Semi-Automatic Angular Wheel-Slide 
Grinding Machine 


The Norton Company, Worces- 
ter, Mass., has announced a Type 
CV-4 semi-automatic angular 
wheel-slide yrinding machine, 
which will replace its Type C angu- 
lar machine. The new machine is 
designed to rapidly grind thrust 
surfaces and adjacent diameters 
simultaneously in a sinyle, auto- 
matically controlled, plunge-grind 
operation, thus eliminating the 
separate operation normally re- 
quired. 

Faster sizing and simplified op- 
eration are other advantages 
claimed for the machine. Rapid 
accurate sizing is made possible 
by the Norton CTU type wheel- 
feed mechanism with its hydrauli- 
cally rotated, micrometer-screw 
feed. This mechanism also includes 
a “click-count” index with which 
settings for work diameter reduc- 
tion increments as fine as 
0.0001 

Settings for both the length and 
rate of automatic feed are made 
quickly from the normal operating 
position. The handwheel that ad- 
justs the grinding wheel feed is 
located on the machine base at the 
operator’s right hand instead of 
on the movable wheel-slide, as on 
the earlier machine. This gradu- 
ated wheel continually indicates 
the amount of feed as it rotates 
past a fixed pointer. 

Normal operation of the ma- 
chine requires three simple ac- 
tions: loading the work; touching 
a one-lever control which. starts 
the automatic grinding cycle, 
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inch are made _ instantly. 


work rotation, and coolant flow; 
and removing the work at the 
automatic, electrically controlled 
termination of the grind. Further 
simplification is obtained with the 
automatic wheel-guard type truing 
device which quickly trues wheels 
to the required form when a push- 
button is pressed. It also gives 
close, uniform control of the 
amount of abrasive removed from 
the wheel, reducing wheel cost per 
work-piece ground. Although 
wheel wear compensation is not 


an integral feature of the ma- 
chine, it is available as extra 
built-in equipment. The machine 
takes heavy work loads and per- 
forms roughing or the finest fin- 
ishing operations with equal fa- 
cility. It will use grinding wheels 
having face widths up to & inches. 
The base ways are protected by 
steel tape guards. Electrical and 
hydraulic equipment conform to 
J.1.C. Standards. 
The Type CY-4 

available in 10- 14-inch 
swings, and in 36-, 48-, or 72-inch 
work lengths. 


machine is 


Avey In-Line Transfer 
Machine for Processing 
Jet-Engine Parts 


An in-line transfer machine 62 
feet long, consisting of sixteen 
standard power feed Avey drilling 
units, has been built by the Avey 
Drilling Machine Co., Inc., Cincin- 
nati, Ohio, for use in the produc- 
tion of jet engines. Each drilling 
unit is equipped with a multiple- 
spindle drill head for performing 
drilling, countersinking, reaming, 
and lead-screw tapping operations 
on the stainless-steel jet-engine 
components. 

Beneath the drilling units is 
positioned one transfer type fix- 
ture which moves longitudinally 
and radially. Each drilling unit is 
provided with four feeds, an ad- 
justable head, and quill travel. 
The units can also be furnished 
with variable feeds. 


Avey in-line transfer machine for processing jet-engine components 


For more information on these products, use Inquiry Card, page 265 


* 
7 
a 
j 
& 
‘ 


Fig. 1. Pacemaker lathe equipped for contour boring has been introduced by American Tool Works Co. 


Tracer-Controlled Combination Contour 
Boring and Turning Lathe 


The American Tool Works Co., 
Cincinnati, Ohio, has introduced a 
combination lathe for boring and 
turning work-pieces having irreg- 
ular contours as deep as & inches 
on a side. The machine is basically 
a 25-inch, 50-H.P. Pacemaker 
lathe of this company’s manufac- 


ture which has been equipped with 
a hydraulically actuated 
slide. The movements of the cross- 
slide are controlled by the flat 
template, causing the cutting tool 
to reproduce the template shape 
on the work, 
Interchangeable 


cross- 


boring and 


turning rests provide for rapid 
change-over from boring to turn- 
ing, and vice versa. The boring 
rest, seen in Fig. 1, forms a sub- 
stantial mounting for the boring- 
bar and has an auxiliary bearing 
support across the right-hand car- 
riage wings. Cutting coolant is 
carried to the tool through the cen- 
ter of the boring-bar, which has 
an outside diameter of 6 inches. 


Fig. 2. Lathe shown in Fig. 1, with boring-bar rest replaced by compound rest for contour turning 


For more information on these products, use Inquiry Card, page 265 
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Large circular sawing machine made by Motch & Merryweather Machinery Co. 


The machine shown in Fig. 2 
is arranged for contour turning 
operations. The boring-bar rest 
has been replaced by a compound 
rest provided with a heavy-duty 
double-screw tool-holder. This 
view shows clearly the flat work 
template in contact with the stylus 
that actuates the tracer valve. Hy- 
draulic fluid at a pressure of 300 
pounds per square inch is admitted 
to the operating cylinder under 
control of the tracer valve. The 
cylinder reacts against the piston 
which controls the movement of 
the cross-slide and its tool-rest. 
This combination contour boring 
and turning lathe is said to be par- 
ticularly adapted for use in ma- 
chining the intricate contours of 
jet-engine and guided missile 


High-Speed All-Steel 
Press Brake 


An all-steel press brake is being 
manufactured by the Cincinnati 
Shaper Co., Cincinnati, Ohio, 
which can be used for high-speed 
punching and automatic feeding 
applications, This press brake op- 
erates at seventy strokes per min- 
ute and is equipped with a spe- 
cially arranged ram. It is of rolled 
plate construction with an inter- 
locked frame, push-button control 
for the ram adjustment, microm- 
eter indicators on both ends of the 
machine, center-line loading, weld- 
free joints, and automatic pres- 
sure lubrication. 

A double hook tongue is planed 
in the ram, and the bed member is 
doweled to the housings to with- 
stand a stripping load of approxi- 
mately 20 tons. 
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Motch & Merryweather 
Circular Sawing Machine 


The Motch & Merryweather Ma- 
chinery Co., Cleveland, Ohio, has 
extended its line of circular saw- 
ing machines by adding a larger 
model, the No. 5, which will cut of 
ferrous or non-ferrous stock up to 
483 inches in diameter. The low- 
speed type machine seen in the 
illustration has the saw carriage 
mounted on a heavy base located 


at right angles to a heavy T-slot- 
ted work-supporting table. The 
saw carriage is of the single- 
speed type. Additional feed vari- 
ations can be obtained by chang- 
ing sheaves or gears. 

The saw head is powered by a 
30-H.P., 900-R.P.M. motor con- 
nected by multiple belts and 
sheaves to the gear train. The 
final spindle drive large, 
heavy-duty, herringbone gears. 
The face of the spindle is 20 
inches in diameter and has four 
pins for driving the saw blade. 

Stock to be cut is placed in the 
V-block at the front of the ma- 
chine. Clamping is by means of 
a hydraulic cylinder connected 
through linkage to a heavy roller 
chain. Larger diameters are ac- 
commodated by removing jaw sec- 
tions of the V-blocks. A large 
elevating roller assists in raising 
the stock from the V-block and 
moving it forward. Power is ap- 
plied by a gear-head motor. The 
roller is elevated by two hydraulic 
cylinders interconnected through 
the work-holding base. All move- 
ments, including the head feed and 
feed control, are hydraulically 
actuated, the power being pro- 
vided by a hydraulic pump driven 
by a 5-H.P., 1200-R.P.M. motor, 
using a floor-mounted tank. . 114 


Cincinnati high-speed all-steel press brake 


For more information on these products, use Inquiry Card, page 265 
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Fig. 1. Huge double housing abrasive belt grinding machine brought out by the Hill Acme Co. 


Hill Acme Huge Abrasive-Belt Grinder for Aircraft Work 


giant-size double-housing 
abrasive-belt grinder has been de- 
veloped by the Hill Acme Co., 
Cleveland, Ohio, for grinding and 
polishing flat and tapered alumi- 
num aircraft wings and fuselage 
skins. This machine has a hydrau- 
lically operated table 8&4 inches 
wide by 16 feet long, and uses end- 
less factory-coated abrasive belts 
138 inches long by 86 inches wide. 

This precision grinder, Fig. 1, 
is driven by a 250-H.P., direct- 
current motor. coarse. grit 
silicon-carbide abrasive belt is 
used for heavy stock removal and 
for grinding to close tolerances. 
Heavy grinding, as well as finish- 
ing, operations are performed by 
using waterproof cloth abrasive 
belts together with an _ efficient 
coolant system that prevents the 
temperature from increasing be- 
yond the point at which metallur- 
gical changes occur in aluminum 
aircraft sections. The abrasive 
belt travels over an upper steel 
idler roll and a lower contact or 
driving roll. A pneumatic belt- 
centering device insures positive 
tracking of the abrasive belt ir- 
respective of dirt or moisture. The 
abrasive-belt grinding head as- 
partly removed from its housing. 

A pneumatic arrangement pro- 
vides for rapidly raising and low- 
ering the upper steel idler roll 
when the abrasive belt is to be 
changed and also maintains the 
belt at a constant and uniform 


Fig. 2. Close-up of abrasive belt being 
removed from housing of machine 


For more information on these products, use 


tension. Two motors are used for 
the vertical operation of the entire 
abrasive-belt grinding head as- 


sembly. 8-H.P. constant-speed 
motor connected by means of a 
vear-box to the elevating screws 
raises and lowers the entire grind- 
ing head assembly at the rate of 
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5 inches per minute and is used 
for initially positioning the abra- 
sive belt over the work. A 1-H.P. 
geared motor is connected by 
means of a magnetic clutch to the 
elevating screws. This motor is 
used for accurate positioning and 
feeding of the abrasive belt into 
the work, precision setting within 
0.00025 inch being readily accom- 
plished. The vacuum chuck that 
holds the work is equipped with 
a rubber gasket to conform to the 
various shaped wings and fuselage 
sections to be ground. Safety stops 


are provided so that at no time 
can the material being processed 
slide off the vacuum chuck. 

Auxiliary equipment includes 
an overhead crane assembly con- 
sisting of rails extending to the 
unloading or discharging end of 
the machine, together with the 
bridge rail and a budget hoist. 
This hoist, shown near the upper 
left-hand corner of Fig. 1, is 
equipped with a vacuum cup pick- 
up mechanism to facilitate loading 
and unloading large aluminum 
plates. 


Two-Station Universal Gear Chamfering Machine 


A two-station universal gear de- 
burring and chamfering machine, 
Model BME-24, is the latest addi- 
tion to the Burr-Master line of 
production year-finishing equip- 
ment made by the Modern Indus- 
trial Engineering Detroit, 
Mich. This machine is designed to 
handle all spur and helical gears, 
as well as straight and involute 
external splines, in a pitch diam- 
eter range of from 5/8 inch to 
6 1/2 inches. It is essentially a 
high-production machine with 
versatility and quick change-over 
features that make it adaptable to 
moderate length or short-run pro- 
duction. The two stations can be 
tooled to perform identical opera- 


Co., 


Universal gear deburring and chamfering machine made 
by tae Modern Industrial Engineering Co. 
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tions at both stations or successive 
steps on the same gear; or deburr 
and chamfer parts that are totally 
different. Once started, the ma- 
chine operates continuously, cham- 
fering the entire tooth form, in- 
cluding both sides of the tooth and 
root. 

The machine cycle is simple, 
permitting even an inexperienced 
operator to realize maximum pro- 
duction. A part placed on the 
work-spindle moves a cycle indi- 
cator arm to its starting position. 
Operation is then automatic until 
a signal light indicates completion 
of the cycle. 

A feature of the machine is the 
ease with which it can be retooled 


or changed from one job to an- 
other. Normally, an operator can 
retool each station in ten minutes. 
The tooling consists of a readily 
removable pilot gear, tool-block, 
and form cutter. Precision tooling 
is developed for each particular 
year or spline at the manufactur- 
er’s plant on master machines. 
This tooling is then interchange- 
able with that on any Burr-Master 
for which it was developed. . 116 


“Gangdriller’? Multiple- 
Spindle Drilling, Boring, 
and Tapping Machine 


multiple-spindle adjustable 
drilling, boring, and tapping ma- 
chine has been placed on the mar- 
ket by the Gangdriller Machine 
Works, Inc., Brooklyn, N. Y. This 
machine is designed to reduce the 
cost of production of work-pieces 
up to 20 feet in length by 36 
inches wide. It will machine with 
one stroke as many as 100 holes of 
practically any lay-out pattern 
with a high degree of accuracy. 

The “Gangdriller,” as this ma- 
chine is called, will automatically 
position, clamp, drill, bore, or tap 
various materials as well as steel, 
handling parts of any shape, as 
fast as they can be loaded and un- 
loaded. Provision is made for an 


Multiple-spindle drilling, boring, and tapping machine 
introduced by Gangdriller Machine Works, Inc. 
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Axelson lathe equipped with Trace-O-Matic hydraulic tracing attachment 


infinitely variable rate of feed for 
the hydraulically powered table. 
The machine is produced in both 
horizontal and vertical types, with 
throat capacities of 18 and 36 
inches. It is made in five working 
lengths, ranging from 4 to 20 feet, 
with from sixteen to eighty single 
spindles. 

The spindles can be adjusted 
longitudinaily anywhere in the 
length of the machine, and verti- 
cally 1 1/2 inches on the horizontal 
model and 6 inches on the vertical 
model. They can also be adjusted 
transversely anywhere within the 
throat depth of 18 or 36 inches. 
The minimum center-to-center dis- 
tance of the spindles is 8 inches 
for the horizontal and 3 1/2 inches 
for the vertical machines. Spindle 
speeds range from 900 to 2000 
R.P.M. The work-table travel is 
adjustable up to 6 inches to suit 
machining requirements. ... 117 


Armstrong Ground Cut-Off 
Blades 


A new line of high-speed steel 
ground cut-off blades is announced 
by Armstrong Bros. Tool Co., 
Chicago, Ill. These blades are 
ground on all four sides. They are 
available in eight sizes, ranging 
from 3/32 by 1/2 by 4 1/2 inches 
to 1/4 by 1 3/8 by 7 inches. There 
are two series—one for use in 
straight and right-hand offset 
tools, and the other for left-hand 


Axelson Hydraulic Tracer Attachment for Lathe 


A hydraulic tracer attachment 
called the “Trace-O-Matic” has 
been brought out by the Axelson 
Mfg. Co. Division, Pressed Steel 
Car Co., Inc., Los Angeles, Calif., 
for use on Axelson general-pur- 
pose lathes. With this attachment, 
the lathes are converted into con- 
tour-turning production machines. 
Production turning, however, is 
said to be only one of the advan- 
tages obtained. Exceptional cost 
reductions and economical han- 
dling of a variety of work that 
formerly presented difficult pro- 
duction problems are other advan- 
tages claimed for this equipment. 

Initial installation requires a 
few hours and changing back to 
a standard lathe takes about fif- 
teen minutes. No special skill or 
training is required to operate the 
attachment. 

arts are duplicated from flat 
inexpensive templates which can 
be put on the machine quickly and 
which also serve for both roughing 
and finishing work. The stylus ex- 
erts only a few ounces of pressure 
on the soft template, thus elim- 
inating expensive, hardened and 
ground templates. Templates are 
often corrected by hand filing at 
the machine. 

In normal operation, the tem- 
plate is aligned and cuts are made 
with the finishing tool on the first 
work diameter until it is turned 
to the required size. The stylus 
arm is then swung into place and 
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adjusted to bring the stylus into 
contact with the template. The 
standard cross-feed dial allows 
diameter sizing to 0.001 inch and 
thereafter the template automati- 
cally sizes all other diameters and 
contours. Lengths are then set to 
0.001 inch by a graduated dial on 
the template holder. 

All classes of work with uninter- 
rupted cuts are handled automat- 
ically with the Trace-O-Matic, in- 
cluding parts having square or 
tapered shoulders, flanges, radii, 
tapers, grinding necks, steps, and 
contours. Close contour tolerances 
can be maintained, the finished di- 
mensions of the work having prac- 
tically the same tolerances as the 
templates. 

Although tool bits of any mate- 
rial can be used, tungsten-carbide 
tools of the single-point type are 
preferred. The tools are held in 
a quick-indexing square toolpost 
which ygenerally permits three 
roughing and one finishing tool to 
be brought quickly into position. 
Standard or quick-change 
blocks can often be set in advance 
to save time when changing from 
dull to sharpened tools. 

After setting up the machine, 
the operation becomes simply one 
of loading and unloading the work. 
Since the precision of the template 
is reproduced in the finished work 
automatically, it is unnecessary to 
stop the machine for constant 
measuring or checking. ..... 119 


tool- 
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High-Speed Steel Broaches 
Made to Finish External 
Surfaces on Parts 


A new line of “Red Ring” 
broaches for finishing slots, flats, 
notches, and contours on external 
surfaces of circular metal parts is 
being brought out by the National 
Broach & Machine Co., Detroit, 
Mich. The broaches are made in a 
wide variety of sizes in two gen- 
eral types: an external surface 
broach type and an internal type. 
The surface broach type machines 
up to half the periphery of a part 
in a single pass of the broach. If 
broaching is required around the 
entire periphery, the part is in- 
dexed and completed by a second 
pass of the broach. 

The internal type of broach is 
mounted on the table of conven- 
tional utility hydraulic presses 
and finishes the entire periphery 
of the part. In this arrangement, 
the part is mounted on a holder on 
the end of the press piston-rod and 
pushed down through the broach. 

The 48-inch long external sur- 
face broach shown at the left in 
the illustration broaches un- 
equally spaced 0.050-inch wide, 
3/16-inch deep slots in a 8 1/2- 
inch diameter, 5/16-inch thick 
steel automotive transmission hub. 
The broach is made up of two sec- 
tions, the second section broaching 
the slots between those produced 
by the first. The part is indexed 
for a second pass of the broach to 
complete the operation. This set- 
up produces ninety hubs an hour. 

The 15-inch long internal 


TILTED TEMPLATE 


Two ‘Red Ring’ broaches that finish external surfaces on circular metal parts 


broach shown at the right in the 
illustration broaches six equally 
spaced 14-inch wide, 1/ 16-inch 


deep crimping slots in a 3 5/8-inch 
diameter, 14-inch thick flange at 
the rate of 600 parts an hour. 120 


Pratt & Whitney Wheel-Forming Attachment 


A new Diaform wheel-forming 
attachment, designed to simplify 
the grinding of relief angles on 
forming tools, has been announced 
by Pratt & Whitney Division 


TRUING DIAMONDS 
iy 


Niles-Bement-Pond Co., West 
Hartford, Conn. This attachment, 
which works on the well-known 
pantograph principle, is called the 
Series “R” Diaform with relief 
angle compensator. It has been de- 
veloped to eliminate the need for 
distorted templates, projection 
drawings, and lengthy calcula- 
tions. 

In operation, the template is 
mounted on its carrier, which has 
graduated scales, and the carrier 
is tilted to the included angle of 
both the end relief and top rake. 
For side relief, the entire carrier 
is swiveled outward to the desired 
angle. The wheel is form-trued by 
lightly traversing the tracing bar 
over the profile of the tilted and 
swiveled template. The path of the 
tracer is transmitted through the 
pantograph mechanism at a 5 to 1 
or 10 to 1 reduction ratio (depend- 
ing on the model Diaform, of 
which there are three) to the tru- 
ing diamonds. 


P & W wheel-forming attachment 
applied to tool grinding machine 
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Niagara Deep-Throat Lever 
Punch and Shear 


A deep-throat lever punch and 
shear capable of handling a large 
variety of work is being built by 
the Niagara Machine & Tool 
Works, Buffalo, N. Y. With a 5-ton 
capacity and 24-inch throat, this 
new machine is well-suited to the 
needs of sheet-metal shops, main- 
tenance departments, and experi- 
mental and model shops. It per- 
mits accurate, smooth shearing to 
straight lines or intricate shapes, 
as well as numerous types of 
punching and notching. The shear 
cuts from front to back or left to 
right and will slit sheets of any 
length. Sheets up to 48 inches wide 
can be slit down the center. 

The machine can be equipped 
for use either as a punch or a 
shear, or both, and is readily con- 
verted from one to the other. A 
large selection of punches and dies 
is available for punching simple 
or intricate holes, notching, corner 
trimming, combination trimming, 
and cut-off operations. Narrow 
die shoes can be used for punch- 
ing deep-legged channels and an- 


Deep-throat punch and shear made by the Niagara Machine & Too! Works 


gles, and wide die shoes can be 
employed for larger diameter work 
as well as dies of special shape. 122 


Huge Press for Bending Ship Keels 


Equipped with Walking Beam 


The Clearing Machine Corpora- 
tion, Chicago, Ill, has recently 
built a mammoth keel-bending 
press which is used in the con- 
struction of ocean-going vessels. 


This press forms steel plate many 
inches thick to the contours of keel 
and hull and makes it possible to 
hold shapes to close tolerances. 


Conventional presses have a 


vertically moving slide or ram, but 
this machine has a walking beam 
which can exert a pressure of 1800 
tons vertically and can also rock 
on a central axis. The maximum 
pressure exerted by each end of 
the walking beam is 900 tons. The 
beam is pivoted in a pair of guided 
slides through two spring-centered 
levers that permit the beam to 
move horizontally 1 1/2 inches to 
either left or right of center. This 
movement enables the operator to 


Fig. 1. Clearing keel-bending press with walking beam 
in horizontal position 


Fig. 2. Mammoth press shown in Fig. 1 with the walking 
beam tilted to right 
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hold pressure on one end while 
lowering the other end of the 
beam, thus effecting a rolling ac- 
tion of the moving-beam die over 
the work. 

The maximum tilt or “slew” is 
30 inches in the 20-foot length of 
the walking beam. Pressure deliv- 
ered to each moving member is 
independently controlled at the 
panel mounted on the left side of 
the press. 


Hammond Two-Spindle 
Wide-Swing Polishing 
and Buffing Lathe 


A special wide-swing polishing 
and buffing lathe is being an- 
nounced by Hammond Machinery 
Builders, Inc., Kalamazoo, Mich. 
This Model RRO is a two-spindle 
lathe, each spindle having its own 
motor, motor control and V-belt 
drive—allowing one operator to 
change wheels without causing 
“down” time for the other opera- 
tor. Each spindle runs in three 
ball bearings, one being at the end 
of the spindle which is a part of 
the special outboard bearing as- 
sembly. 

The heavy-duty construction 
and rigidity of the outboard bear- 
ing of this machine permit the 
use of wheels having face widths 
up to 16 inches. The lathe is espe- 
cially suited for polishing and 
buffing large and irregular-shaped 


“Hermes shaper introduced by Morey Machinery Co., Inc. 
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Wide-swing polishing and buffing lathe has been brought out 
by Hammond Machinery Builders, Inc. 


parts, either by hand polishing or 
in conjunction with semi-auto- 
matics. 


“Hermes” Shaper 


Morey Machinery Co., Inc., New 
York City, is placing on the Amer- 
ican market a new shaper known 
as the “Hermes.” This compact 
shaper is easy to operate and is 
built for accurate work. Low in- 
itial cost and simplified tooling 
are outstanding features claimed 
for this machine. 


The raw materials used in the 
construction of these shapers are 
‘arefully selected and rigorously 
controlled. Cast-iron pieces are of 
high-tensile Meehanite. The shap- 
ers are available in seven sizes 
‘ranging from 8 to 30 inches. 125 


Drill Point Grinder 


A machine for grinding crank- 
shaft type drill points developed 
in the Athol, Mass., plant of the’ 
Union Twist Drill Co., and used 
there for some time, is now avail- 


Drill point grinder marketed by Union Twist Drill Co. 
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able to the trade. This drill point 
grinder provides a fast, accurate 
method of grinding crankshaft 
points on drills ranging in size 
from No. 1 through 50, A through 
U, and 3, 64 through 38 inch. 

In operation, the drill is rocked 
into the wheel to grind one notch, 
returned, indexed 180 degrees, and 
the operation repeated for the 
other notch. An adjustable dia- 
mond truing device dresses the 
Wheel with one quick motion. 
There is a tilting fixture which is 
adjustable for any sharpening an- 
vle, and flute guiding drill bush- 
ings can be furnished for each 
size of drill to be ground. 

The motorized spindle is pre- 
cision ground, has preloaded ball 
bearings and is equipped with a 
6-inch grinding wheel at one end 
and a 6-inch general utility wheel 
at the other end. The 1/4-H.P., 
110-volt, 60-cycle, 3450-R.P.M. 
motor is fully enclosed. 

The crankshaft method of point- 
ing drills consists of cutting away, 
or notching, the drill point in such 
a way that the usual chisel edge 
becomes a pair of secondary cut- 
ting lips, leaving virtually no web 
thickness at the center. This im- 
proves the cutting action so that 
the center of the drill, instead of 
smearing or extruding the mate- 
rial under the chisel edge, removes 
two clean-cut secondary chips. 

The crankshaft type point is 
well suited for deep-hole drilling 
and for drilling stainless-steel, 
aircraft skins, and various tough 
alloy materials. 126 


Fig. 1}. 


Electronic airfoil-milling machine with headstock at middle 


of bed, and a tailstock and carriage at each end. Work is machined 
at right-hand end, using the controls at left-hand end. 


Electronically Equipped Machine for Milling 
Original Master Airfoils 


A Model 102 electronic airfoil- 
milling machine manufactured by 
the New England Machine & Tool 
Co., Berlin, Conn., has been an- 
nounced by the Pratt & Whitney 
Division Niles-Bement-Pond Co., 
West Hartford, Conn., which will 


Fig. 2. Control end of airfoil-milling machine, showing the stack of 
cross-sectional templates and interpolating mechansim. 
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handle the sales engineering and 
servicing of the machine. 

Two completely new develop- 
ments—a non-contacting tracer 
control and a fair-curve interpo- 
lating system—are combined in 
this machine for generating orig- 
inal three-dimension contoured 
shapes from a series of simple 
cross-sectional templates. The ma- 
chine, although not previously of- 
fered to industry, has been used 
for six years in actual job-shop 
manufacturing of original airfoil 
masters; master cams for produc- 
tion airfoil-milling and grinding 
machines; metal patterns for vari- 
ous blade casting processes; and 
general experimental proto- 
type machining of airfoil shapes. 

The novel system of correctly 
interpolating between correspond- 
ing points en various cross-sec- 
tions (and extrapolating beyond 
them) while continuously produc- 
ing the proper “twist” in the air- 
foil, also permits developing blades 
with various experimental twist 
conditions without changing the 
basic set-up. A completely new 
blade shape can be produced from 
the drawing in a matter of hours, 
rather than weeks, and without 
depending on cut-and-try methods. 
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Interpolation is accomplished 
through the use of commercial 
feeler-stock which acts as a con- 
tinuously flexing spline, constantly 
representing successive fairing 
elements of an imaginary master 
blade having proper cross-sec- 
tional shape, but lacking twist. 
“Twist-of-shape” is concurrently 
introduced by a programmed rota- 
tion of templates relative to work- 
piece rotation. 

The electronic non-contacting 
tracer operates through a meas- 
ured 0.001-inch length spark-gap 
and permits accurate following of 
the flexing feeler-stock, since it 
never contacts it. This is said to 
be the most accurate tracer control 
system now in use. The machine is 
capable of speed ranges of about 
25 inches per minute. ...... 127 


Taft-Peirce “Multiplex” 
Angle-Irons 


The Taft-Peirce Mfg. Co., 
Woonsocket, R. [., has announced 
the addition of “Multiplex” angle- 
irons to its line of precision tool- 
room and inspection equipment. 
These general-purpose irons are 
made of high-quality cast iron, 
carefully normalized, and have all 
surfaces scraped for accurate flat- 
ness and squareness. 

standard model, 12. inches 
long, 12 inches wide, and 12 
inches high, can be furnished from 
stock. Holes and slots provide for 
Clamping bolts, and four tapped 
holes accommodate eyebolts — to 
facilitate handling. Two recessed 
lips in the base simplify clamping 
to machine or inspection tables. 


All working surfaces are square 
within 0.0005 inch in 6 inches and 
parallelism of the sides is held to 
a tolerance of 0.0005 inch. ... 128 
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Multiplex’ angle-irons added to line of tool-room and 
inspection equipment made by Taft-Peirce Mfg. Co. 
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“Chip-A-Lap diamond _tool-grinding 
wheels shown cross-sectionally 


“Chip-A-Lap” Wheels for 
Grinding Carbide Tools 


“Chip-A-Lap” diamond wheels 
for grinding carbide tools have 
been brought out in two sizes, 
with dimensions as shown in the 
accompanying illustration, by the 
A.I.T. Diamond Tool Co., Chicago, 
Ill. The wheels are made with an 
“Al-Aloid” bond for wet grinding 
and with a resin bond for dry 
grinding. The depth of the 1/8- 
inch wide diamond rim on the 
periphery of the wheels is 1/16- 
inch, and the depth of the 34-inch 
wide diamond face is 1/82 inch. 
The ‘“Al-Aloid’ bond wheels 
make it possible for plunge grind- 
ing, Shaping, hogging, and radius 


Adjustable limit snap gage frame converted to dial type 
snap gages announced by Standard Gage Co., Inc. 


grinding to be done on one ma- 
chine. For chip breaking and 
surface grinding, this wheel can 
be used exactly the same as a con- 
ventional peripheral type wheel. 
With the Al-Aloid wheel, plunge 
grinding can, for example, be done 
with a 150-grit peripheral section 
and radius grinding with a 220- 
grit face section. 

Shaping and radius forming can 
be done on the face section of the 
resin bond dry grinding wheels, 
and surface grinding and chip 
breaking on the periphery of this 


*Dializers” for Converting 
Adjustable Limit Snap Gage 
Frames to Dial Type Gages 


A development in its line of 
“Dializers’” has been announced 
by the Standard Gage Co., Ince., 
Poughkeepsie, N. Y. The Dializers 
will convert standard (AGD) ad- 
justable limit snap-gage frames to 
dial snap gages. Previously fur- 
nished with a 1 1 &-inch diameter 
indicator, these instruments are 
now available with either a 1 3/4- 
ora 2 14-inch diameter indicator. 
Besides making it possible to se- 
lect the size of dial suited to an 
operation, there is also afforded a 
choice of 0.001-, 0.00025-, 0.0005-, 
and 0,0001-inch graduations. 

Dializer snap gages can be made 
up from AGD snap gage frames of 
any make to measure diameters up 
to 11 5/8 inches. Frames above 
the AGD range are available for 
measuring larger diameters up to 
26 5/8 inches. Dializers will also 
convert AGD progressive type ad- 
justable limit length gages to dial 


(This section continued on page 257) 
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Redesigned process timer announced 
by the General Electric Co. 


General Electric Redesigned 
Process Timer 


redesigned process. timer, 
Type TSA-18, is announced by 
the General Electric Co., Schenec- 
tady, N. Y. This timer can be used 
to control hydraulic presses, bak- 
ing equipment, mixing machines, 
heat-treating ovens, and other 
equipment. Improved features in- 
clude extra heavy nylon gears, 
over-all construction of almost 100 
per cent pure zine alloys, and a 
dust-resistant cover. 

An internally engraved connec- 
tion diagram together with screw 
type terminals permit easy wiring 
of the timer, which is available in 
single-circuit or two-circuit mod- 
els. Any combination of single 
and two-circuit units can be util- 
ized to control three, four, ten, or 


more circuits. Equipped with a 
bevel for semi-flush mounting, the 
timer requires a minimum of 
mounting facilities on switch- 
boards and control panels. It meas- 
ures 5 3/4 by 5 3/4 by 8 5/32 
inches, weighs 6 3/4 pounds, and 
operates on a power supply of 60, 
50 or 25 cycles, with a contact 
rating of 10 amperes at 120 volts 
or 5 amperes at 240 volts. ... 131 


Brown & Sharpe Improved 
Bench Centers 


The Brown & Sharpe Mfg. Co., 
Providence, R. I., has recently im- 
proved the design of its bench 
centers. A typical set-up, with the 
centers on optionally furnished 
raising blocks, is shown in the 
illustration. The bed of the bench 
centers has been streamlined and 
modernized. It is of U-shaped 
cross-section, heavily ribbed, and 
has a three-point bearing. The 
headstock and footstock are ad- 
justable individually and can be 
locked securely in any position on 
the bed. The spring-actuated cen- 
ter may be locked in position to 
support heavy work. 

Bench centers are supplied with 
or without dial test indicators. 
The dial gage reads to 0.0005 inch, 
but dial gages reading to 0.0001 
inch can be furnished. The head- 
stock and footstock centers swing 
work & inches in diameter, and 
take work up to 36 inches long. 
Raising blocks with a height of 
4 inches are available, which in- 


Sebastian geared-head lathe made by the Sheldon Machine Co., Inc. 


for more information on these products, use Inquiry Card, page 265 


Improved bench centers brought out 
by the Brown & Sharpe Mfg. Co. 


crease the swing capacity to 16 
inches. 

The bench centers provide a 
simple, accurate means for hold- 
ing cylindrical work for inspec- 
tion purposes. Work mounted on 
an arbor can be checked axially for 
side run-out or camming action. 
Where tests to unusually close 
limits are required, the centers 
may be lapped to the work and an 
electronic testing device applied 
for very fine measuring .... 152 


Sebastian Geared-Head 
Lathe 


A Sebastian 13-inch geared- 
head lathe designed to meet the 
need for a low-cost all-purpose 
precision machine has been 
brought out by the Sheldon Ma- 
chine Co., Inc., Chicago, Ill. Out- 
standing features of this lathe 
include the heavy bed, “zero pre- 
cision” tapered roller bearings 
that support the spindle, large 
(1 3/8-inch) hole through the spin- 
dle, automatic oiling system, cam- 
action tailstock clamp, and easy- 
shifting spindle-speed dial. 

Each lathe is rigidly checked, 
inspection including nineteen ac- 
curacy tests. Individual test sheets 
accompany the lathe when it is 
shipped from the factory. The 
thick-walled, hardened and ground, 
multiple-splined spindle has a long 
tapered key drive nose. 

All gears in the headstock run 
in oil, are extra wide, and designed 
for quiet, efficient operation. The 
enclosed gear-box provides for 
sixty different pitches and feeds. 
A lead-screw reverse lever is in- 
corporated in the gear-box design. 
Two friction dise type clutches in 
the large apron provide power 
longitudinal and cross feeds. These 
clutches can be engaged individ- 
ually or simultaneously. .... 133 
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Mera automatic work-driving center 


Mera Work-Driving 
Center 


An automatic driving center has 
been brought out by the Mera Ma- 
chine & Mfg. Corporation, Eliza- 
beth, N. J., for use in turning, 
milling, and grinding work. This 
center permits the work-piece to 
be removed and re-chucked while 
the machine is running without 
danger of injury to the operator. 
With this work-driving center, 
many jobs can be finished com- 
plete in one set-up. Longitudinally 
movable driving pins grip the 
work-piece regardless of any ir- 
regularities in its end face. When 
the work-piece has been gripped, 
the center is automatically locked 
to insure precision and safety. 134 


Portable Potentiometer for 
Checking and Calibrating 
Temperature Instruments 


Greater flexibility in checking 
and calibrating temperature meas- 
urement and control instruments 
is made possible by the Wheelco 
Series 300 portable potentiometer, 
which was recently announced by 
the Wheelco Instruments Division, 
Barber-Colman Co., Rockford, Ill. 
This potentiometer, housed in a 
sturdy, lightweight aluminum 
frame, is suited for precise labo- 


Fig. 1. Allis-Chalmers Type G open 
drip-proof motor 
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ratory work, as well as for main- 
tenance and service work in the 
plant or field. It may be used with 
all commercial thermocouples. 

The large 40-inch scale is read- 
able to 0.025 millivolts. A built-in 
thermometer facilitates measur- 
ing cold junction temperatures. 
The potentiometer has a_ special 
compartment for dry cells that 
supply current to energize instru- 
ments during calibration checks. 
Six standard models are now in 
production. 


Shaft-mounted speed reducer made 
by the Falk Corporation 


Falk Shaft-Mounted 


Drive 


The Falk Corporation, Milwau- 
kee, Wis., has announced a new 
speed reducer that can be mounted 
directly on the shaft to be driven 
and requires only sufficient floor 
space for the motor and tie-rod. 
This drive can be easily adapted 
to fit various driven-shaft diam- 
eters and offers comparatively 
high ratios of speed reduction. It 
is available in either a single- or 
double-reduction unit, making 
possible the selection of almost 
any output speed between 420 and 


Fig. 2. Heavy-duty totally enclosed 
fan-cooled Allis-Chalmers motors 


14 R.P.M., merely by changing 
sheave sizes within allowable lim- 
its. Six sizes cover the range from 
1/2 to 30 H.P. The unit is of all- 
steel construction, and has helical 
gearing and a positive lubrication 
system. 


Allis-Chalmers 


Induction Motors 


The Allis-Chalmers Mfg. Co., 
Milwaukee, Wis., has brought out 
a complete line of alternating- 
current squirrel cage induction 
motors in frame sizes 326 and 
smaller, known as the Type G. 
A 5-H.P., 1800-R.P.M. general 
purpose NEMA design B drip- 
proof, squirrel cage motor built 
on the present 254 frame meets 
the following standards: tempera- 
ture rise, 40 degrees C.; locked 
rotor torque, 185 per cent mini- 
mum; breakdown torque, 225 per 
cent minimum; locked rotor cur- 
rent at 220 volts, 90 amperes 
maximum; slip, 5 per cent maxi- 
mum; and service factor, 1.15. 
Under the new standards, the 
5-H.P., 1800-R.P.M. motor will be 
on the 215 frame. No performance 
standards will be altered. 

The new motors will be similar 
to present designs in appearance. 
They will have cast-iron frames 
and end shields. Rotors will be 
pressure-cast of aluminum. Bear- 
ings will be of the grease-lubri- 
cated, medium series, double- 
shielded ball-bearing type capable 
of lubrication without dis- 
mantling the motor. Stator wind- 
ings will be the random or mush 
wound type of heavy Formvar- 
coated wire in semi-closed slots. 
Stators will receive multiple dips 
and bakes to assure protection 
against moderate amounts of 
moisture, weak acids, and alkalies. 

Intake openings in the end 
shields will have greater protec- 
tion from dust than in the old 
designs. All motors will be fan- 
cooled. They are available in 
frame sizes 182 and 184. .... 137 


Fig. 3. Allis-Chalmers explosion- 
proof motor 


For more information on these products, use Inquiry Card, page 265 


4 
4 
: 
a 
‘ we aed 
\ 
j 
4 


Radials in use at Solar 
Aircraft's Des Moines plant. 


Photos courtesy Solar Aircraft Company, Des Moines, Iowa. 


““‘well pleased...’’ 


“Our production people and our plant engineering depart- 


ment, who install and service equipment, are well pleased 


with our Cincinnati Bickford drilling machines." 


Both large and small Cincinnati Bickford Super 
Service Radial Drills are used here in produc- 
ing jet engine components. The arm of the 
machine shown above is swinging over two 
working positions permitting the completion 
of all drilling operations at both stations with 
a minimum of work handling. Altogether there 


80 YEARS OF SERVICE 


BICKFORD 


For more information on products advertised, use Inquiry Card, page 265 


@ Solar Aircraft Company 


are 10 holes drilled and reamed, 18 holes 
drilled and tapped, and two .656” dia. half 
moon radii accurately machined in this tough 
high-alloy steel. The accuracy, speed and 
trouble-free performance, the power and easy 
control of these machines have made them 
popular to both engineers and operators. 


Write for Catalog R-29. 


RADIAL AND UPRIGHT DRILLING MACHINES 


THE CINCINNATI BICKFORD TOOL CO. 


Cincinnati 9, Ohie, U.S.A. 
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Skinner Small-Size 
Four-Way Solenoid Valve 


Small-size four-way solenoid- 
operated valve brought out by the 
Skinner Electric Valve Division, 
Skinner Chuck Co., New Britain, 
Conn. This Series V9 valve is only 
4 5/16 inches high. It is leak- 
proof, is suitable for air, hydrau- 
lic oils, and other common media, 
and will operate in any position. 
The valve can be used to control 
one double-acting cylinder or two 
single-acting cylinders. A wide 
range of applications is made pos- 
sible by the 176 standard varia- 
tions in capacities and types that 
are available. Three basic types 
are offered: normally open; nor- 
mally closed; or a combination of 
the two. Pressures range from 0 
to 150 pounds per square inch and 
orifice diameters from 3/64 to 1/8 
inch. The valves are available for 
all common alternating- and di- 
rect-current voltages. All pipe con- 
nections are 1/4 inch NPT. .. 138 


Floating Tap and Reamer 
Holder with “‘Lock-and- 
Eject” Collet Action 


“Lock-and-eject” type floating 
tool-holder announced by Scully- 
Jones & Co., Chicago, Ill. This 
“JT” holder requires no drift for 
ejecting tools and provides for 
faster, easier changing of taps 
and reamers. Four-split chucks 
for taps and two-split chucks for 
reamers are locked and ejected by 
means of a new threaded nut (re- 
volving on ball bearings on nose 
of holder), which engages a 


thread on the end of the chuck. 
By rotating the threaded nut 
clockwise, the chuck is drawn into 
the holder and compressed evenly 
on the shank of the tool. Opposite 
rotation unseats the chuck. .. 139 


Lufkin Master Precision Level 


The master precision level, No. 59, 
manufactured by the Lufkin Rule 
Co., Saginaw, Mich., has wide ap- 
plication in machine shops, inspec- 
tion departments, tool-rooms, 
and millwright departments. Its 
ground and graduated vial is of 
10-second angle accuracy, with 
one division equalling 0.0005 inch 
per foot. A special alloy base is 


resistant to temperature change, 
and the top plate of the level is 
made of a non-conductive insulat- 
ing material. Screws have 64 
threads per inch for fine, positive 
adjustments. An auxiliary level 
shows lateral position. The instru- 
ment is 15 inches long, 3 inches 
high, 1 1/2 inches wide, and 
weighs about 6 pounds 
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Ball Point Micrometer 


Micrometer with opposing ball 
points integral with the measur- 
ing screw and mandrel. The ball 
points are accurate within timits 
of 0.0001 inch and permit preci- 
sion checking of non-parallel parts. 
The micrometer especially 
adapted for checking the tooth 
thickness and pitch diameter of 
gears. Master gears can be sup- 
plied for making comparative 
measurements, or a sample gear 
that has passed inspection can be 
used for checking purposes. Stand- 
ard ball sizes range from 1/8 to 
1/4 inch by increments of 1/64 
inch, but other sizes can be made 
to order. Product of A. A. Gage 
Co., Detroit 20, Mich. ....... 141 


Denison Relief Valves 


New line of low-priced relief 
valves designed to fill the growing 
demands for efficient pressure- 
control hydraulic circuits of 2000 
pounds per square inch, intro- 
duced by the Denison Engineering 
Co., Columbus, Ohio. They are 
furnished with threaded bodies 
for in-the-line or T-type connec- 
tions and are available in 1/2-, 
3/4-, 1 1/4-, and 1 1/2-inch pipe 
sizes. The valves may be vented or 
operated by remote control. .. 142 
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(Below) This forged brass part 
was originally made from a 
casting and atube, silver sold- 
ered, as indicated in the 
drawing. Forgings can save 
a lot of money! 


(Above) Brass part as now forged in one 
piece. Drawing shows how it was originally 
made in three pieces, two made of tube 
and the other from sheet, silver soldered. 


Photos of forgings shown 
are approximately 3 times 
larger than actual size. 


The two brass parts shown here were originally built up 
out of separate pieces, silver soldered together. That was 


the difficult and expensive way. Then the manufacturer 
and Revere worked together to see if forgings could not 17 
be used. Designs and dies were worked out, and for a 


number of years Revere has kept a steady flow of these COPPER AND BRASS INCORPORATED 
parts going to the customer. He reports that the forgings Founded by Paul Revere in 1801 
not only save money, but are superior: stronger, more 230 Park Avenue, New York 17, N. Y. 
dense, with a better finish, and machining is faster and Mich; 
easier. Sales Offices in Principal Cities,, Distributors Everywhere. 

If you have sub-assemblies made of several parts, look SEE “MEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
into forgings. They may offer important economies. 
Revere makes forgings in copper and its alloys, and alu- 
minum alloys. See the nearest Revere Sales Office. 
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Lock-Nuts for Hot-Spot 
Applications 


Flexloc self-locking nut developed 
for high-temperature — resisting 
fasteners used in aircraft engines 
and industrial placed 
on the market by the Standard 
Pressed Steel Co., Jenkintown, Pa. 
This nut is machined from AMS- 


processes, 


5642 stainless steel and will re- 
sist temperatures up to 1200 de- 
crees I. It is capable of with- 
standing the heat in the tail cone 
of a gas turbine, and is also de- 
signed for such hot-spot applica- 
tions as exhaust manifold systems, 
furnaces, and fire-wall assemblies. 
The nut is silver-plated to elimi- 
nate galling and seizure of threads. 
Under test, it conforms to military 
specification MIL-N-7873 and _ is 
being made in’ seven” standard 
sizes with diameters ranging from 
No. 10 through 9/16 inch. ... 143 


Die Head for Large- 
Diameter Threading 


A six-chaser “Lanco” self-opening 
tangential die head has been intro- 
duced by the Landis Machine Co., 
Waynesboro, Pa. It is a revolving 
type head for precision, large- 
diameter threading on the No. 4 
Model Landmaco machine. 
Pipe capacity is 2 1/2 to 6 inches, 
and bolt capacity is 2 7/8 to6 5/8 


Horton Pinch Type Units for 
Holding Thin-Walled Parts 


Sliding pinch type units for hold- 
ing thin-walled parts without dis- 
tortion on chucks or faceplates are 
available from the Horton Chuck 
Division of the E. Horton & Son 
Co., Windsor Locks, Conn. Any 
number and arrangement of these 
units to suit the work can be 
mounted in the T-slots of chucks 
or faceplates. A special floating 
arrangement permits quick self- 
alignment of the unit to conform 
to the work-piece. ...... ped 


“Comet” Air Control Valve 


Air control valve measuring 5 by 
2 1/4 by 2 inches and weighing 
2 1/2 pounds, capable of operating 
at 800 or more cycles per minute, 
announced by Ross Operating 
Valve Co., Detroit, Mich. This 
valve, called the “Comet,” is one 
of the smallest four-way, two- 
position direct solenoid-operated 
units made by the manufacturer. 
It can be mounted directly on 
welding guns, small jigs and fix- 
tures, small bench machines, and 
similar equipment. The valve has 
only one moving part and can be 
serviced by any maintenance man. 
Available in manifold, sub-base, 
plate mounting and in-line pipe- 
tapped body types. 


For more information on these products, use Inquiry Card, page 265 


H-P-M Hydraulic Valves 


Four of the more than 3500 basic 
models included in the new H-P-M 
line of hydraulic valves made by 
the Hydraulic Press Mfg. Co., 
Mount Gilead, Ohio. The cut-away 
view, lower left, shows features 
of the four-way 2000-pound per 
square inch threaded valve. At the 


top left in the illustration is a 
3000-pound per square inch hori- 
zontal, pilot-operated check valve 
with flange connections; at the top 
right is a 3000-pound per square 
inch gzasket-mounted, vented type 
relief valve with balanced piston; 
and at the bottom right a 2000- 
pound per square inch adjustable 
flow control valve. This valve is 
of the automatic pressure compen- 


*“*Mauser Microlock”’ 
Combination Vernier 
Caliper and Height Gage 


Combination vernier caliper and 
height gage for toolmakers and 
mechanics announced by the 
George Scherr Co., Inc., New York 
City. This ‘Microlock’”’ model in- 
strument features an entirely new 
design, combining time-saving 
advantages of quick adjustment 
and rigid tightness of the slide, 
with a micromatic fine adjustment 


Ge 
3 
|e: 
| 
262—MACHINERY, July, 1954 


Mills and 
taps 


Fixture is arranged with hydraulically operated 

automatic clamping and automatic index. 

Operation: Loading two parts. Station 1— Load and Clamp. 
Station 2— Tap (2) 5/16-18 Holes and mill two Slots. 
Station 3 — Idle. 

Station 4— Tap (2) 5/16-18 Holes and mill two Slots. 


As with all Buhr Specials, fixtures are completely interchangeable, 
hydraulic and elecirical installations to J.C. Standards, 

tool steel laminated, hardened and ground ways. 

Automatic lubrication throughout Machine. 


BUHR MACHINE TOOL CO, 


ANN ARBOR. MICHIGAN 
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POWER 
PLUS 


2000 


The new CP Universal Electric Impact 
Wrench hits a new high in power and per- 
formance. Its powerful impact action devel- 
ops 2000 blows a minute to run nuts or 
screws ... or tap faster and easier than any 
other electric wrench in its class! Designed 
with a narrow 2” diameter nose for getting 
into real tight spots, the CP-903R is rated 
at %” bolt size capacity but in most cases 
has an extra bonus capacity rating of %%”. 


Simple, one-hand operation is afforded by 
its exactly centered pistol grip and reverse 
switch in the handle. And the reverse switch 
interlock prevents reversing while wrench is 
running. Other important features are its 
“unitized” motor, which assures long, main- 
tenance-free service life plus resistance 
against vibration. For more information, 
write, Chicago Pneumatic Tool Company, 
8 East 44th Street, New York 17, N.Y. 


Chicago Pneumatic 


PNEUMATIC TOOLS © AIR COMPRESSORS »* ELECTRIC TOOLS * DIESEL ENGINES * ROCK DRILLS * HYDRAULIC TOOLS + VACUUM PUMPS * AVIATION ACCESSORIES 
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PRODUCT 


INFORMATION SERVICE 


Use postage-free Business Reply Cards for further information 
On New Catalogues described in this issue of MACHINERY 


On products mentioned in the editorial pages 


NEW CATALOGUES 


STEEL CASTING MANUFACTURE— 
Lebanon Steel Foundry, 110 Lehman St., 
Lebanon, Pa, 32-page booklet describing 
Circle-L steel casting manufacture at the 
Lebanon Steel Foundry—from the design 
ond engineering phase to final applica- 
tions. Seventy photographs illustrate the 
entire process and show the use of Circle- 
L castings in diverse industries. This 
booklet may be obtained by writing on 
a company letterhead direct to William 
H. Worrilow, Jr., general sales manager, 
ot the address given above. 


TAPER THREAD GAGES—Sheffield Cor- 
poration, Dayton, Ohio. 58-page booklet 
entitled ‘Simplified Taper Thread In- 
spection with Sheffield Direct-Reading 
Ramp Gages,’’ covering the use and care 
of male and female ramp gages for the 
critical analysis of compressed gas cylin- 
ders and fittings. The gages can be used 
to inspect taper, pitch diameter, crest 
truncation, root truncation, and maxi- 
mum bore size. Following a general de- 
scription, detailed information is given 
on operation, setting, and care and pres- 
ervation of gages. The last section 
contains helpful data and tables. 


TUNGSTEN ARC-WELDING—Air Re- 
duction Sales Co., New York City. Cata- 
logue ADC-709B, 15 pages covering in 
detail the features of the Heliwelding 
process—Airco’s tungsten arc-welding 
process which uses an inert-gas shield 
of helium or argon, or both, to protect 
the weld from contamination by the at- 
mosphere. The equipment used is de- 
scribed, an explanation being given as to 
the type of work for which it is best 


MAGNETOSTRICTION — International 
Nickel Co., Inc., New York City. Bulletin 
A-169, consisting of a 28-page report on 
ferromagnetic metals and alloys in which 
data are given on some of their magneto- 
strictive properties. ‘’Magnetostriction’’ 
is defined as the change in dimensions of 
a ferromagnetic material when it is 
placed in a magnetic field. An extensive 
bibliography is included on this — 


PRECISION SCREW MACHINE PROD- 
UCTS—New Britain Machine Co., New 
Britain, Conn, Booklet describing the 
production facilities of the Precision 


Products Division of the company, and 
showing typical screw machine parts that 
are made by the Division, such as bolts, 
manifold couplings, valve rocker shafts, 
end push-rod adapters, from the simplest 
commercial pieces to the most complex 
aircraft components. 


SOC OS 


On products shown in the advertisements 


OPTICAL TOOLING—Perkin-Elmer Cor- 
poration, Norwalk, Conn. Folder descrip- 
tive of the Model 11 machine tool 
microscope for quickly locating a work- 
piece on a table, locating holes and 
contours for machining, and inspecting 
the machined work-piece. Also featured is 
the new Perkin-Elmer angle comparator, 
a precision optical instrument for measur- 
ing surface flatness, parallelism between 
two surfaces, taper angles, and varia- 


AUTOMATIC LATHES—Sundstrand Ma- 
chine Tool Co., Rockford, lil. 32-page 
booklet entitled ‘‘Sundstrand Engineered 
Production Service for Small Lots, Long 
Runs, and Special Turning Jobs.’’ Num- 
erous examples of the company’s service 
for obtaining higher production and lower 
turning cost with Sundstrand automatic 
lathes are provided. Practical tips on 
tool setting are also given. ........ 


FLUOROTHENE RESINS—Bakelite Com- 
pany, a Division of Union Carbide and 
Carbon Corporation, New York City. 16- 
page booklet on fluorothene resins— 


properties, forms, and fabrication—pre- 
senting a digest of the latest information 
about these resins by means of graphs, 
tables, and text. Recommendations on ex- 
trusion, and injection and compression 
molding of Bakelite fluorothene resins 
are included. 


CLEEREMAN DRILLING MACHINES— 
Bryant Machinery & Engineering Co., 
Chicago, Ill. Catalogue 600, giving com- 
prehensive information on the features 
of the Cleereman round column drilling 


machine and box column drilling ma- 
chine. Details of design and construction, 
as well as operating facilities and control 
of these heavy-duty machines, are con- 
sidered. 


BROACH SHARPENERS——Colonia! Broach 
Co., Detroit, Mich. Bulletin S-54, point 
ing out various design features of Colonial 
broach sharpeners for round and flat 
broaches and universal broach sharpen- 
ing. This sharpener series, it is said, was 
designed for the specific job of restoring 
the original tooth form and effectiveness 
at minimum cost. 


TURRET LATHES—Cosa Corporation, 
New York City. Bulletin Pirofa 45, 
describing the Pittler drum type turret 
lathe with hand-operated  three-jaw 
chuck and automatic cycle speed selector 
mechanism. Details of construction and 
special equipment are considered, and 
samples of work-pieces handled by this 
lathe are illustrated diagrammatically, 10 


PRECISION INVESTMENT CASTINGS — 
batchiner Mfg. Co., Inc., Milford, N. H. 


Bulletin 154, entitled “Investment .. . 
for Economy . for Performance,”’ tell 
ing the advantages ond limitations of 
precision investment casting, and show 
ing the compeny’s facilities for produc 
ing both ferrous and non-ferrous castings 
to customer specifications. ...... in) 


PRECISION TOOLS—fErickson Tool Co, 
Cleveland, Ohio. Catalogue K, containing 
34 pages of information on the com- 
pany’s tools—chucks, holders, mandrels, 
air cylinders, speed indexers, cutting 
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bars, and special holding fixtures. In- 
cluded are data on uses 
and possible production savings, as well 
as machining hints. 


recommenued 


COLD-ROLLED SPECIAL-PURPOSE 
STEELS——Crucible Steel Co. of America, 
Pittsburgh, Pa. Booklet TM9, containing 
31 pages of technical information on the 
company’s line of cold-rolled specialties, 
including stainless, alloy, and carbon 
spring ste els. Data are given on hardness 
conversion numbers, decimal equivalents, 
and weight-size tables. 


DOUBLE-CRANK STRAIGHT-SIDE 
PRESSES—-Ferracute Machine Co., Bridge 
ton, N. J. General specifications for 
crank straight-side presses having 

hafts ranging from 5 to 9 inches 
diameter, described in 8-page cata 
logue, Construction details and informa- 
tion pertaining to standard and special 
equipment are provided. . es 14 


CENTRIFUGAL PUMPS Ingersoll-Rand 
Co., New York City. Form 7287, an in- 
structive booklet entitled ‘Centrifugal 
Fundamentals.’’ It explains the 
principles of operation, illustrating them 
with diagrams, defines the various terms 
used in pump calculations and works 
out typical pump problems. . ; 15 


Pump 


COUNTERBORES~— Continental 
Works Division of Ex-Cell O Corpora- 
tion, Detroit, Mich. Bulletin 60446, giv- 
ing complete information on Continental 
standard, hand-detachable counterbore 
cutters. The booklet describes and shows 
sizes of holders, counterbores, counter- 
sinks, and pilots, as well as counterbore 


sets. .. 16 


Tool 


HYDRO-PNEUMATIC BOOSTERS—Sci- 
aky Bros., Inc., Chicago, Ill. Bulletin 
322-10, covering Sciaky hydro-pneu- 
matic boosters designed for operation 
with water, although they can be used 
with oil or non-flammable hydraulic flu 
ids. The retraction stroke of the booster is 
accomplished with air pressure. . 17 


SET-SCREWS 
Bartlett, Ill 


pages of de 


Mfg. Co., 
19, containing 24 
scriptions and prices 


Screw & 
Catalogu 
on co 


ventional Setko set-screws and 
type to meet difficult , 
Nu-Cup and Zip-Grip. There 
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reference ection on general screw threac 
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data ; 18 


situatior 


CORRECTING VIBRATION 
tional Research & Development 
olumbus, Ohio. 16-pa 
let entitled ‘Balance Final 


Interna- 
Cor- 
book 


Dimension 


poration, ¢ 
of Precision,”’ con ubject of 
Vibration problems anc ow IRD port- 
able bration | eliminate 
vibratio ccurs in 


unwant 
rotating 
HOBS.—Brad Foote Gear 
listing 


Works, Inc 
Catalogue 2000 cutters, 
broache available from 
the company for making a wide variety 
of gears, splines, and racks. These tools 
provide a stock which makes it possible 
to do most gear cutting without waiting 
for new tools to be made. 


Over 
5, and special tools 


MEASURING INSTRUMENTS—Baldwin- 
Lima-Hamilton Corporation, Philadelphia, 
Pa. Bulletin 4210, featuring a portable 
extensometer comparator, which is an in 
strument for calibrating extensometers, 
compressometers, dial gages, and similar 
devices. The Microformer principle of 


Product Information Service 


Use postage-free Business Reply Card below for further information 


concerning New Catalogues described in this issue and products men- 


tioned in the editorial pages or advertisements. 


tmojeq u! ‘seBod 40 jo) 
ul peuojjuew syonpoud uo 404 


St 


St 
62 
Zt 


19 09 6S BS ds 


is OS 6h Lb 


ly 6€ “LE SE HE EE ZE 
61 


“NOLLVWUOANI SN GNIS ISVIId 


YS}A MOA UO SsequINU 


mojeq 


PLE CLE TAL LLL OLE GOL BOL LOL FOL SOL EOL TOL LOL 


OSL SSL WSL ESL ZTSL ASL OSL BSHL LHL PHL SHL HHL EPI 
GEL BEL LEL GEL SEL HEL CEL ZEL LEL 
LTA STL ETL ATL OTL SLL Gib Sil 


OL 69 89 £9 99 S9 £9 


measurement and method of calibration 
are described, 


PRECISION CYLINDRICAL GRINDERS — 
Landis Tool Co., Waynesboro, Pa. 28- 
page catalogue descriptive of Landis 
standard grinding machines and special- 
purpose grinding machines, Illustrated 
are universal, plain, roll, centerless, and 
special-purpose grinders for cranks, cams, 
pistons, valves, and similar parts. Speci- 
fications for each machine are given. 22 


HAND-LEVER PUNCH AND SHEAR 
Niagara Machine & Tools Works, Buffalo, 
N. Y¥. Bulletin 79-B, concisely describing 
the new Niagara No. 5-24 deep-throat, 
and shear. Action 
photographs demonstrate the perform- 
of the machine in punching, notch 
ing, and shearing operations 


hand lever punch 


ance 


ALUMINUM HEAT EXCHANGERS— 
Aluminum Company of America, Pitts- 
burgh, Pa. 24-page booklet covering the 
economics in using Alcoa heat exchanger 
tubes, types of tubes, and an explana- 
tion of the corrosion protection provided 
by cladding. Applications in various in 
dustries are illustrated. .. 24 


METAL-WORKING MACHINES—-O'Neil- 
Irwin Mfg. Co., Lake City, Minn. Cata- 
logue D-SC, explaining how Di-Acro 
hand and power-operated precision 
metal-working machines—benders, 
brakes, notchers, punch presses, rod 
parters, rollers, and shears—economically 
duplicate parts to die accuracy. 


HYDRAULIC VALVES—Rivett Lathe & 
Grinder, Inc., Boston, Mass. Catalogue 
260, featuring a new line of Rivett sub- 
plate mounted, solenoid-operated hydrau- 
lic valves. Diagrams show flow opera- 
tions under all types of action for the 
fourteen piston designs in which the 
valve is offered. 26 


MARKING AND CUT-OFF TOOL——-New 
Method Steel Stamps, Inc., Detroit, Mich. 
Bulletin 700-54, featuring a dual-pur- 
pose marking and cut-off tool, Model 
700, that performs both marking and 
cut-off operations from one machine 
station. typical application on a 
Brown & Sharpe Automatic screw ma- 
chine is shown. 27 


METAL HEAT-TREATING—Jones & 
Laughlin Steel Corporation, Pittsburgh, 
Pa. Booklet entitled ‘‘Electreat,’’ describ- 
ing the J&L method of heat-treating 
cold finished steel bars, utilizing an elec- 
tric induction heating and quenching ma- 
chine, The Electreat process is —— 


STUD WELDING—Nelsor: Stud Welding, 
Division of Gregory Industries, Inc., Lo- 
rain, Ohio. Catalogue D-2, entitled ‘‘How 
to Design for Nelwelding,’’ explaining 
the Nelweld method of fastening to steel. 
Also, wall chart No. 1, describing types 
of standard MG studs and special-pur- 
pose studs. 29 


TURRET DRILLS—Burg Tool Mfg. Co., 
Los Angeles, Calif. Booklet descriptive of 
Burgmaster automatic hydraulic turret 
drills available in six-spindle and eight- 
spindle models; also of a manually oper- 
ated six-spindle model. It contains op- 
erating instructions and information on 
accessories as well. 

PUNCHES AND DIES—F. J. Stokes Ma- 
chine Co., Philadelphia, Pa. Bulletin 615, 
entitled ‘‘Some Things You Should Know 
About Punches and Dies,’’ containing in- 
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‘urmanon to aid in the selection of Stokes 
punches and dies, which are made in 
more than fifteen materials, including 


DIE-CASTINGS—Precision Castings Co., 
Inc., Fayetteville, N. Y. 24-page booklet 
entitled ‘‘Die Castings . Unlimited,’’ 
containing over 75 pictures, drawings, 
and charts graphically explaining the die- 
isting processes, as well as the com- 
pany's facilities for producing die-cast 
ngs of aluminum, magnesium, and zinc 


HONING MACHINES~—-Sunnen Product 
Co., St. Louis, Mo. Booklet showing the 
working principle of Sunnen honing and 
telling how it differs from other meta 
working methods. Typical parts honed on 
Sunnen machines are concisely described 


ind illustrated. ....... 


HYDRAULIC COMPONENTS Hydrau!: 
Press Mfg. Co., Mount Gilead, Ohio, 28 


page condensed catalogue N 110} 
»vering H-P-M air and oil hydraulic 
ymponents. Four sections make up the 
italogue-——pumps, motor nd power 

units; cylinders; valves; and hydraulic 

circuit cylinders. ..... 34 


DIE TRY-OUT PRESSES——Dake Engine 
Co., Grand Haven, Mich. Bulletin 330 
covering die try-out presses and describ 
ing how they can substantially reduce 
die production costs. The Dake presses 
are available in nine models having ca 
pacities ranging from 25 to 300 tons, 
with or without die cushions. ..... 35 


UNIVERSAL OSCILLATING GRINDER 

Gear Grinding Machine Co., Detroit, 
Mich. Catalogue giving details on the 
Geargrind universal oscillating grinder 
for finishing spherical and _ cylindrical 
surfaces, and indicating, by means of 
twelve drawings, types of work that it 


SPADE AND CORE DRILLS—Gairing 
Tool Co., Detroit, Mich. Bulletin descrip- 
tive of Conner type spade and core drills, 
showing a range of drilling and boring 
tools for use on machines generally avail- 
able in most machine shops. Deep-hole 
drilling and boring are explained. .. 37 


CAST STAINLESS ALLOYS-—Cooper 
loy Foundry Co., Hillside, N. J. Technical 
booklet consisting of eleven reference 
sheets covering the major stainless alloys 
cast by the company, giving chemical 
composition, mechanical and _ physical 
p,operties, machinability, heat-treatment 
and Other 38 


OIL RECOVERY UNIT—Detroit Har 
vester Co., Pioneer Pump Division, De 
troit, Mich. Bulletin KS-54, descriptive of 
the Kleer Stream automatic oil recovery 
unit designed for use with parts washers, 
coolant sumps, and reservoirs handling 
liquids which contain oil. ........ 


DUCTILE CAST IRON—International 
Nickel Co., Inc., New York City. Bulletin 
DI-1, describing a family of irons which 
possesses the process advantages of cast 
iron and has engineering properties ap 
proaching those of cast steel, The ma- 
terial is called ductile cast iron. ... 40 


DIAL GAGES—Boice Mfg. Co., Inc. 
Staatsburg, N. Y. Bulletin 354, covering 
the company’s dial bore gages and dial 
snap gages, and their matching Set 
masters; Bulletin 454. on large-diameter 
gages, lergth gages, and adjustable Set- 


AIR CONTROL VALVE—Valvair Cor- 
poration, Akron, Ohio. Bulletin SKJ-54, 
on the Speed King solenoid pilot-operated 
control valve, designed and built to meet 
the requirements set by J.1.C. for acces- 
sory equipment of the push-button ma- 


FILTERS——Cuno Engineering Corporation, 
Meriden, Conn. Catalogue AK-050, de- 
scribing the principle, construction, and 
operation of Cuno industrial Auto-Klean 
filters, and giving case studies indicating 
the range of service for these filters 43 


WORM-GEAR SPEED REDUCERS 
D. O. James Gear Mfg. Co., Chicago, III 
Catalogue 45-F, on the company’s Type 


worm-gear speed reducer giving 
rating tables and dimensions. Flexible 
couplings particularly adaptable to these 
reducers are listed 44 


SAW BLADE SELECTOR——Victor Saw 
Works, Inc., Middletown, N. Y. Wall 
chart entitled ‘‘Use the Right Blade for 


Every Job,’ giving three tables to simp 
lify blade selection for hand hacksaws 
power hacksaws, and hand saw and 


telling how to cure common troubles. 45 


MICROMETERS—George Scherr Co, Inc., 
New York City. Pamphlet describing and 
illustrating Scherr micrometers. All mi- 
crometers up to the 3-inch size read in 
0.0001 inch. A price list is included, 
both for the micrometers and for Scherr 
Ultra-Chex gage-blocks. ........- 


HYDRAULIC SURFACE GRINDERS 

Thompson Grinder Co., Springfield, Ohio 
Catalogue C-53, presenting complet 
details on Thompson Type C hydrauli 
surface grinders, including a diagram of 
controls and illustrations of auxiliary 


47 


equipment, 


BATTERY CHARGERS. — Lincoln Electric 
Co.. Cleveland, Ohio. Catalogue | 138 


which introduces the company’s line 
battery chargers for heavy-duty trucks 
three models being available to cover 
charging requirements for batteries of 
10 to 42 48 


AIR GAGES Taft-Peirce Mfg €o., 
Woonsocket, R. 1. Catalogue 613, con 
sisting of 28 pages of descriptive infor 
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mation on various types of CompA\IRator 
units, as well as illustrating many inspec- 
tion problems solved by air gaging. .. 49 


DRILLING AND TAPPING MACHINE— 
Edlund Machinery Co., Cortland, N. Y. 
Bulletin G-54, covering six types of Ed- 
lund drilling and tapping machines for 
multiple-purpose service, and explaining 
the various features of each. ...... 50 


OPTICAL GAGING—Optical Gaging 
Products, Inc., Rochester, N. Y. Folder 
explaining the ‘‘dual image” principle 
of two simultaneous images on a contour 
projector screen, and featuring a uni- 
versal shaft checking fixture designed 
for inspecting shafts by optical gaging. 

51 
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NICKEL-ALUMINUM BRONZE—Inter- 
national Nickel Co., Inc., New York 
City, Bulletin A-133, giving composition 
and mechanical properties of nickel- 
aluminum bronzes, and illustrating their 
applications in various industries. .. 52 


WELDING FLUXES—Lincoln Electric Co., 
Cleveland, Ohio. Reprint entitled ‘‘New 
Development in Fluxes for Automatic 
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Welding and Hard Surfacing,’’ describ- 
ing the use of agglomerated fluxes in 
automatic welding. 53 


FLOATING HOLDERS—Scully-Jones & 
Co., Chicago, Ill. Catalogue on the new 
Scully-Jones floating holders of “JT” 
lock and eject collet type. These holders 
are designed with separate floating and 
driving elements. 54 


COMPRESSION RIVETER—Keller Tool 
Co., Grand Haven, Mich, Catalogue Sec- 
tion 50, describing a pneumatic riveter 
designed for riveting, forming, punching, 
and similar operations. The riveter fea- 
tures a controlled squeeze. ....... 55 


GAGE SELECTOR—Sheffield Corporation, 
Dayton, Ohio. Slide-rule gage selector for 
the convenient selection of proper pitch 
diameters for all American or Unified 
thread plug or thread ring gages. ... 56 


CLUTCH-COUPLING UNITS—Formsprag 
Co., Van Dyke, Mich. Folder on the new 
line of Formsprag clutch coupling units, 
giving a service factor table, dimensional 
data, and a typical clutch-coupling work 
sheet. 57 
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WIPER RING SEAL—Hydraulic Acces- 
sories Co., Van Dyke, Mich. Leaflet de- 
scriptive of Seal-Guard metallic rod 
wipers for protecting hydraulic pack- 
ings from sand, grit, and other foreign 
materials. 58 


HEAT-TREATING—Leeds & Northup Co., 
Philadelphia, Pa. Catalogue TD2-625, 
20 pages describing five kinds of L& N 
Homo furnaces and the jobs they are 
built to do for production tempering of 
either dense or open loads. ...... 59 


TAPPING MACHINES—Fox Engineering 
Co., Jackson, Mich. Circular F-1994, de- 
scriptive of three models of Fox tapping 
machines. These multiple-spindle ma- 
chines are equipped with lead-screw type 


COATED ABRASIVES—Clover Mfg. Co., 
Norwalk, Conn. 36-page revised booklet, 
containing technical information on 
coated abrasives—materials, methods of 
manufacture, and uses. A list of trade 
names is included. 61 


REBUILT MACHINE TOOLS—Miles Ma- 
chinery Co., Saginaw, Mich. Catalogue 
198, containing 36 pages of descriptive 
information on available rebuilt machine 
tools, most of them located in the Sag- 
inaw warehouse, 62 


SELF-LOCKING SPRING PINS—Standard 
Pressed Steel Co., Jenkintown, Pa. Folder 
explaining the use of Sel-Lok spring pins 
and giving typical applications of these 
self-locking fasteners. 6 


HARDENED AND GROUND PARTS— 
Orange Roller Bearing Co., Inc., Orange, 
N. J. Booklet outlining the company’s 
facilities for producing machined, hard- 
ened, and ground parts to specifications. 
Typical parts are shown, ......... 64 


STOCK AND DRILL STOPS—Wohlnip 
Engineering Co., Hillside, N. J. Leaflets 
on revolving stock stops for turret lathes 
and automatic screw machines; and non- 
rotating drill stops for ‘‘hole depth con- 
trol.’ 65 


LEAD-SCREW TAPPING ATTACHMENT 
—Automatic Methods, Inc., Elizabeth, 
N. J. Bulletin 201, descriptive of the 
“Auto-tap”’ lead-screw tapping attach- 
ment for use on any 14- to 20-inch drill 
press. Specifications are given. .... 66 


JIG AND FIXTURE COMPONENTS— 
Lodding, Inc., Worcester, Mass. 86-page 
catalogue, describing and illustrating the 
company’s expanded line of standard 
jig and fixture components. ...... 67 


RING GAGES—Size Control Co., Chi- 
cago, Ill. Folder descriptive of ‘‘Bore- 
master’ ring gages designed especially 
for setting dial bores and other types of 
inside measuring devices. ... 68 


STEEL PLATES—Lukens Steel Co., 
Coatesville, Pa. Information folder, giv- 
ing data on available sizes, thicknesses, 
and weights for Lukens carbon, alloy, and 


POWER HACKSAWS—Sales Service Ma- 
chine Tool Co., St. Paul, Minn. Com- 
bination specification and price sheet 
for ten models in the Keller power hack- 


GEAR-MOTORS—D. O. James Gear Mfg. 


Co., Chicago, III. Supplement catalogue 
47-C, outlining features of com- 
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107 operations: 84 drilling, chamfering and reaming, 
8 spotfacing and counterboring, 4 boring, 6 tapping, 
5 inspection. 

95 parts per hour at 100% efficiency. 

21 stations: 1 for loading, 1 for unloading, 15 for 
machining, 4 idle. 

Machine stops automatically if critical tools are broken 
or improperly set for depth. 

Pallet type work holding fixtures with automatic trans- 
fer from station to station and integral conveyor for 
automatic moving from unloading to loading station. 
Complete interchangeability of all standard and spe- 
cial parts for easy maintenance. 

Other features: Hardened and ground ways, built-in 
chip conveyors, hydraulic feed and rapid traverse, in- 
dividual lead screw feed for tapping, automatic lubri- 
cation and J.1.C. construction. 


MICHIGAN 
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Content! 


The Table of Contents page of 
MACHINERY is being reproduced 
monthly in photostat form and 
distributed widely at the Arnold 
Engineering Development Cen- 
ter. According to Aro, Inc., 
which is responsible for provid- 
ing technical information serv- 
ice to the Center, any of the 
personnel scanning the page and 
interested particularly in certain 
articles can call for quick deliv- 
ery of the magazine. The 
magazine was previously routed, 
but slowly, down the line. 


The Attraction of Action 


Visitors to exhibitions in the 
industry, such as the recent 
Metal Show, spend most of their 
time in booths where products 
are working, moving, and per- 
forming. 


Slippery When Wet 


Smooth, dangerous areas of 
highways are being treated ex- 
perimentally in New York State 


with “Highway Safety Grain,” 
a product of The Carborundum 
Company, with the help of co- 
operating Firestone engineers. 
This fused alumina abrasive ma- 
terial, when impregnated in the 
road surface, provides good tire 
traction. By testing critical 
curves, it has been estimated 
that only two-thirds the distance 
is required to stop a car travel- 
ing at 30 miles an hour on a wet 
asphalt-top highway so treated. 


Precisely 


In some places, such as Man- 
ila, the jeep is being used as a 
taxi and so a word has been 
coined for it—jeepney. This led 
us to investigate jitney, which 
is possibly derived, according to 
the dictionary, from the French 
verb, jeter—to throw. 


A Whiff by Biff 


An oil-well fire in Oklahoma that 
had been burning for forty 
hours, $40,000 damage, was put 
out in five seconds by using 
about 10 pounds of Ansul dry 


By E. S. Salichs 


powder from a_ extin- 
guisher. The man called in to 
extinguish this stubborn blaze 
was Biff Hansen, fire chief at 
the Continental Oil Refinery, 
who had been trained at the 
Ansul Chemical Co.’s Customer 
Fire School in Kansas City. 


Now Hear This 


Electric fork lift trucks dis- 
patched from a central control 
office at Chrysler’s Indianapolis 
plant are equipped with two-way, 
short-wave radio-telephone sets, 
in order to expedite materials 
handling. 


Bitter About Breakfast? 


The micro-hardness testing of 
such things as carbide steels, 
atomic by-products, plastic lam- 
inating resins—and sausage 
skins—was discussed recently 
by V. E. Lysaght, sales manager 
of the Wilson Mechanical Instru- 
ment Division, American Chain 
& Cable Co., before a convention 
of the American Society for 
Quality Control. 


THE POWER OF THE PILL—ls the fly poised 
on a man's thumb studying the possibility 
of nibbling on a pellet? No, this strange as- 
sembly was photographed to show the size 
of a General Electric rectifier. Made of se- 
lenium, these aspirin-size rectifiers are used 
to convert alternating to direct current in 
industrial equipment and intricate computing 
machines. Before being installed, they are 
placed in compact stacks and enclosed in 
glass, metal, or plastic tubes. 
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California, Washington, 
and Texas 


INDUSTRIAL & SuppLy Co., 
San Jose, Calif., has been named a 
distributor by the CARBOLOY DEPART- 
MENT OF GENERAL ELECTRIC Co., De- 
troit, Mich. The concern will carry 
the Department’s line of standard 
cemented carbide tools and blanks, 
carbide-tipped masonry drills, and 
diamond wheel dressers. 


Vas PeIckit has been appointed 
factory manager of the Los Angeles, 
Calif., plant of the Micromatic Hone 
Corporation, Detroit, Mich. Mr. 
Peickii is a former partner of the 
M. E. Engineering Co., Los Angeles, 
which was purchased by Micromatic. 


LOREN B. CLAY has been appointed 
manager of a new department at the 
Seattle, Wash., steel service plant of 
Joseph T. Ryerson & Son, Inc., Chi- 
cago, Ill. This department will spe- 
cialize in the sale of tubular prod- 
ucts and cold-finished steel bars. Mr. 
Clay has been with the Ryerson or- 
ganization for fourteen years. 


CHICAGO PNEUMATIC TooL Co., 
New York City, announces that its 
recently completed $4,500,000 plant 
in Fort Worth, Tex., is now in full 
production on a complete line of oil- 
well drilling equipment for the pe- 
troleum industry. The plant occupies 
130,500 square feet of floor space. 


Connecticut 


CUNO ENGINEERING CORPORATION, 
Meriden, Conn., has appointed 
JAMES A, PLUMMER & Co., industrial 
sales representative for the Middle 
Atlantic States. JAMES A, PLUMMER 
was with Cuno for twelve years in 
various executive capacities, includ- 
ing general sales manager. Associ- 
ated with him will be ArtuurR T. 
LAWLEY, who also was with Cuno, 
having been in the Philadelphia area 
for six years, 


STANLEY W. LoveEJoY has joined 
Pratt & Whitney Division Niles-Be- 
ment-Pond Co., West Hartford, 
Conn., to head the cutting tool re- 
search laboratory. With the title of 
manager, cutting tool research, his 
duties will include basic research, de- 
velopment, and testing of products 
manufactured in the company’s Cut- 
ting Tool Division. He comes to P & 
W from the General Electric Co., 
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Stanley W. Lovejoy heads cutting 
tool research at Pratt & Whitney 
Division Niles-Bement-Pond Co. 


where he was the tool supervisor of 
the West Lynn Works and a consult- 
ant on cutting tool and design appli- 
cation. 


JACOB J. JAEGER has been ap- 
pointed to the newly created post of 
chief engineer, machinery engineer- 
ing department, of Pratt & Whit- 


Jacob J. Jaeger, chief engineer, 
machinery engineering depart- 
ment, for Pratt & Whitney 


THE INDUSTRY 


ney Division Niles-Bement-Pond Co., 
West Hartford, Conn. Mr. Jaeger 
became associated with Pratt & 
Whitney in 1940 as a research en- 
gineer and was made assistant man- 
ager of machinery engineering in 
1951. 


FARMINGTON ENGINEERING CO. 
has moved to its new and larger 
plant at 72 Granby St., Blooming- 
ton, Conn. The company manufac- 
tures plug, ring, and other types of 
gages. 


Illinois and Indiana 


L. H. REMIKER, chief engineer of 
the Lindberg Engineering Co., Chi- 
cago, Ill., for the last nineteen 
years, will become head of the com- 
pany’s newly formed Field-erected 
Equipment Division. E. B. JONES 
has joined the concern as chief engi- 
neer in charge of estimating and en- 
gineering in this Division. 


CARL C. GROTNES, president of the 
Grotnes Machine Works, Ine., Chi- 
cago, Ill., is retiring after more than 
forty years of service. He was a 
pioneer in the design of machinery 
used in the manufacture of automo- 
bile, truck, and agricultural rims, as 
well as steel containers. 


HERBERT HARIG, who is vice-presi- 
dent of the Harig Mfg. Corporation, 
Chicago, Ill., has been elected secre- 
tary of the National Tool & Die 
Manufacturers Association. He suc- 
ceeds the late Albert Goldman. 


ATOMIC DIE CASTING CORPORATION 
is a new die-casting concern organ- 
ized by HENRY A. and WILLIAM J. 
KLEIFGEN. The firm is located at 
7817 S. Claremont Ave., Chicago 20, 
Ill. 


B. L. OWENS, director of market- 
ing, has been advanced to sales man- 
ager of the Atkins Saw Division, 
Borg-Warner Corporation, Indian- 
apolis, Ind. Mr. Owens has been con- 
nected with Atkins for thirty-two 
years. Other appointments an- 
nounced are as follows: M. A. BAUER, 
assistant sales manager; and M. A. 
STRAUB, assistant sales manager in 
charge of advertising and sales pro- 
motion. 


WILLIAM D. REED has been ap- 
pointed works manager of the Mid- 
west Division of the H. & B. Ameri- 
can Machine Co., Inc., Indianapolis, 
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Ind. Mr. Reed, who will have his 
headquarters in Indianapolis, was 
formerly superintendent of fabrica- 
tion at the Con/air Division of Gen- 
eral Dyamics Corporation, San 
Diego, Calif. 


NoLAN E. McDONALD has joine ! 
the Magnesium Co. of America, East 
Chicago, Ind., and will head the new 
impact extrusion department. 


Massachusetts 


PAUL W. POLK was_ recently 
elected president of the Threadwell 
Tap & Die Co., Greenfield, Mass., a 
subsidiary of the Sheffield Corpora- 
tion, Dayton, Ohio. Other officers 
are Louts F. PoLK, chairman and 
treasurer; JOHN P. BERNARD, vice- 


Paul W. Polk, president of the 
Threadwell Tap & Die Co. 


president; KR. WHISLER,  vice- 
president and assistant treasurer; 
and Epwarp T. Nog, JR., secretary. 
The Threadwell concern manufac- 
tures taps, dies, keyway cutters, 
gages, and other precision products. 


Rew Broruers Co., INC., Beverly, 
Mass., manufacturer of surface 
grinders, announces the appointment 
of the folowing distributors: Fucus 
MACHINERY & Suppiy Co., 2401 N. 
lith St., Omaha, Nebr.; and Gross 
MACHINERY Co., LTp., 18-24 Jarvis 
St., Toronto, Ontario, Canada. 


Ropert L. FIELDING was recently 
elected president and treasurer of the 
Commercial Filters Corporation, 
Melrose, Mass. 


Michigan 


Puitie H. EMRIcH has been named 
manager of the Joplin, Mo., manu- 
facturing plant of Vickers, Ine., De- 
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Philip H. Emrich, manager of the 
Joplin, Mo., plant of Vickers, Inc. 


troit, Mich. He will direct all activi- 
ties at this plant, which manufac- 
tures oil hydraulic pumps and con- 
trols for the aircraft and mobile 
equipment industries. Mr. Emrich, 
who has been with Vickers since 1942, 
was manager of the product service 
department at the time of his ap- 
pointment. GORDON ELLIOTT, who su- 
pervised plant construction and ini- 
tial production at Joplin, will now 
return to his former post as plant 
manager at Omaha, Nebr. GREGORY 
M. MCKEOWN will assume the posi- 
tion formerly held by Mr. Emrich, 
his headquarters being in Detroit. He 
was formerly supervisor of product 
improvement. GEORGE C. BONNELL 
will be assistant head of the product 
service department. 


MACHINE Co., Ann 
Arbor, Mich., has announced the ap- 
pointment of four agents: ELLFELDT 
MACHINERY & Suppiy Co., Kansas 
City, Mo., for Kansas, Oklahoma, 
and western Missouri; INTERSTATE 
MACHINERY & Suppty Co., Omaha, 
Nebr., for Nebraska and western 
lowa; GIEBEL, INc., New York City, 
for eastern New York State, Con- 
necticut, and northern New Jersey; 
and TooL ENGINEERING SERVICE, 
Birmingham, Ala., to represent Buhr 
in Florida, Georgia, Tennessee, Ala- 
bama, and northern Mississippi. 


RoBert C, LOHBAUER has joined the 
sales engineering staff of the Snyder 
Tool & Engineering Co., Detroit, 
Mich., designer and builder of special 
machine tools. Mr. Lohbauer started 
his career in the special machine field 
nearly thirty years ago. He was for- 
merly with the Dana Corporation, 
Toledo, Ohio, most recently having 
been assistant to the director of man- 
ufacturing. 


JOHN W. MASON, sales engineer 
for the Allen-Bradley Co., Milwau- 


kee, Wis., electrical control manufac- 
turer, has been appointed district 
manager of the Detroit, Mich., office, 
succeeding J. D. PETERSEN, who has 
retired. Mr. Mason has been affiliated 
with the company as a sales engineer 
since 1952, prior to that having been 
with the Raub Supply Co. as supply 
sales manager. 


ERNEST E. GEORGE, manager of 
design and application engineering 
of the Carboloy Department of Gen- 
eral Electric Co., Detroit, Mich., has 
been named manager of magnetic 
products engineering. Mr. George 
joined the company in 1933 as a test 
engineer. 


A. FARWIG been 
named chief engineer of the Buhr 
Machine Tool Co., Ann Arbor, Mich. 


Edward A. Farwig, new chief engineer 
of the Buhr Machine Tool Co. 


Mr. Farwig was formerly assistant 
to the sales manager of the com- 
pany. OTTO HAISCH has assumed the 
position of assistant to the sales 
manager which was vacated by Mr. 
Farwig. Mr. Haisch has been en- 
gaged in sales engineering work for 
the last six years. 


EpGar W. ENGLE, manager of 
product and process development en- 
gineering, in the Carboloy Depart- 
ment of General Electric Co., De- 
troit, Mich., has been named man- 
ager of cemented carbide products 
engineering. Mr. Engle has been 
with Carboloy since 1941, 


JOHN DELANEY, formerly develop- 
ment engineer at Lincoln Park In- 
dustries, Inc., Lincoln Park, Mich., 
has been made vice-president and 
factory manager, while Ropert G. 
FIELD, who was plant manager, has 
been appointed sales manager and 
administrative assistant. 


(Continued on page 279) 


e 
| 


LOW COST= 
HIGH ACCURACY 


e Check any dimension or geometrical 
relationship 


Control feed of machine tools precisely 
e Tolerance range .100”—.0001” 

e Amplification range 62.5—5000 

e Applicable with any air gage 

e Bodies %” square or cylindrical 

e Two lengths, 112” and 1%” 

e@ Only one moving part 

e Immediate delivery in quantity 

@ Low cost 


DAYTON 1, OHIO, U. S. A. 


6716 
i 
Send Me Plunjet Engineering Data ; 
YOUR PLUNJET 
ENGINEERING DATA i 
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GAGE DIVISION, DEPT. 6, THE SHEFFIELD CORPORATION 
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Tue L.S. STARRETT Co. 
ATHoL, Mass., U.S.A. 
N0.220 


‘REDUCES TOOL INVESTMENT. 


_ ONE MICROMETER FOR MANY USES 
MEASURES WHERE OTHER MIKES WON'T 


USE WITH STANDARD OR SPECIAL ANVILS 


ANVILS CHANGED QUICKLY, LOCKED RIGIDLY 


New Starrett No. 220 MUL-T-ANVIiL Micrometer is now 
available as a 0 to 1 inch micrometer caliper. Ask your indus- 
trial distributor to show you this indispensable new tool... or 
write for complete information. Address Dept. ,) 


“WORLD'S GREATEST TOOLMAKERS” 
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INDUSTRJAL 
DISTRIBUTOR 


T-ANVI 


MICROMETER CALIPER 


MUL-T-ANVIL 
MICROMETER CALIPER 
(Patented) 
Range 0-1” by .001” 
Furnished as shown with interchange 
able round and flat anvils, without 
ratchet stop. Also with 
Lock Nut. 


Here is a brand new development in mi- 
crometer design . . . a micrometer with 
multiple interchangeable anvils created 
with typical Starrett ingenuity to make 
easy work of a wide variety of difficult 
measuring jobs. It permits quick, accurate 
measuring of tubing, cylindrical walls or 
work of irregular shape . . . from holes or 
slots to an edge .. . in places difficult or 
impossible to reach with an ordinary mi- 
crometer. Canalso be used as height gage.. 
New Starrett No. 220 MUL-T-ANVIL Micrometer is furnished 
with two multi-purpose anvils, a round anvil and a double-ended 
flat anvil. It will also accept special anvils up to %»” thick — 
make your own at low cost or we will make them for you on 


special order. Anvils are rigidly held in a vise-type frame and 
quickly interchanged by a single lock screw adjustment. 


— FOOLS AND PRECISION INSTRUMENTS - DIAL INDICATORS - STEEL TAPES | 
«PRECISION GROUND FLAT STOCK. BAND SAWS and BAND KNIVES 
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ONLY ONE SIMPLE LOCK SCREW ADJUSTMENT 
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With this production-proved Style 85 Pre- 
cision Two-Wheel Form Grinder both sides of 
the root forms of jet blades and buckets can 
be ground simultaneously. Automatic features 
permit unskilled operators to do the work 
quickly and accurately. 


Wheel dressing and size compensation, work 
reciprocation, wheel feed and _ retraction, 
coolant control, unclamping, and lubrication— 
all these functions are automatic. Operator 
has only to load, unload, and press clamp and 
start cycle buttons. 


M Cc H E For precision in volume jet blade production, 


install the “Ex-Cell-O Package” of jet blade 


G R j = D § R 0 o T 4 finishing machines, including Style 86 Profile 


: | Miller, Style 87 Profile Grinder and Style 88 
es Profile Polisher. Write, wire, or phone Ex- 


; ib J J E T B L A D E A) ' Cell-O in Detroit or contact your local Ex-Cell-O 
a , representative today. Ask for Bulletin 50719. 
AND BUCKETS 


Dovetail and 
pinetree forms 
are ground auto- 
matically from 
rough forgings. 


Ex-Cell-O Style 85 Precision 
Two-Wheel Form Grinder. 


EX.CELL-O for PRECISION 
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Thomas B. Doe, Jr., newly appointed 
master mechanic for Vickers, Inc. 


Tuomas B. Dor, JR., has been ap- 
pointed master mechanic for Vick- 
ers, Inc., Detroit, Mich., manufac- 
turer of oil-hydraulic power trans- 
mission equipment. He will be re- 
sponsible for process engineering, 
tooling, and other activities in the 
Detroit, Omaha, and Joplin plants. 
Mr. Doe joined the company in 1938, 
and has been manager of aircraft 
products sales since 1945. 


OMER E. RopBIns Co. recently 
moved to its new plant at 24800 
Plymouth Road, Detroit, Mich. The 
company produces precision equip- 
ment, including sine-plates, special 
jigs, fixtures, and gages. 


WILLIAM C. GOECKEL, assistant 
sales manager of the Snyder Tool & 
Engineering Co., Detroit, Mich., has 
been promoted to the post of sales 


William C. Goeckel, sales manager 
of Snyder Tool & Engineering Co. 


manager. Mr. Goeckel joined the 
Snyder organization, which designs 
and builds special-purpose machines, 
in 1947. He was in the engineering 
department then and later trans- 
ferred to sales engineering. 


New York and New Jersey 


H. R. SALIsBury, president of the 
Air Reduction Sales Co., New York 
City, retired on June 1. He was suc- 
ceeded by J. H. HUMBERSTONE, presi- 
dent of the Ohio Chemical & Surgi- 
cal Equipment Co., a division of 
Airco, Madison, Wis., and also vice- 
president of Air Reduction Co., Inc. 
Mr. Salisbury will continue as a di- 
rector of the foreign subsidiaries, 
Air Reduction Canada, Ltd., and 
Cuban Air Products Corporation. 
R. E. LENHARD, who was vice-presi- 
dent of the Ohio Chemical & Surgi- 
cal Equipment Co., will succeed Mr. 
Humberstone as president of that 
division. 

Cosa CORPORATION, New York City, 
importer of Swiss and German ma- 
chine tools, recently announced the 
formation of a new associated com- 
pany—CosA CORPORATION OF OHIO, 
located at 3315 Brookpark Road, 
Parma, Ohio. WILLIAM JENKS will be 
manager. The Ohio area was former- 
ly covered by the Detroit Cosa Cor- 
poration. This organization will now 
operate under another name—CosA 
CORPORATION OF DETROIT—and will 
serve eastern Michigan from a new 
office at 20118 James Couzens High- 
way, Detroit, Mich. ANTON JOEN is 
manager. 


Rosser L. WILSON, chief engineer 
of the Brake Shoe and Castings Di- 
vision of the American Brake Shoe 
Co., New York City, has been ap- 
pointed vice-president in charge of 
engineering. He replaces Rogert B. 
PoGuE who, having reached retire- 
ment age, is being retained as con- 
sulting engineer to the Division. Mr. 
Pogue, with Brake Shoe since 1916, 
was vice-president of engineering 
since 1949. 


Propucto MACHINE Co., Bridge- 
port, Conn., announces its 
Rochester plant has moved to 1300 
Mount Read Blvd., Rochester 6, 
N. Y. The new building will house 
a die set assembly plant and carry 
a more complete stock of die sets, 
die maker’s accessories, tool- 
room equipment. Davip S. HopGson, 
district sales manager, will be in 
charge. 


W. A. NEUMANN has become ex- 
ecutive vice-president and treasurer 
of the DeLaval Separator Co., Pough- 
keepsie, N. Y. He was formerly vice- 
president in charge of sales at the 
DeLaval Steam Turbine Co., Tren- 
ton, N. J., from which position he re- 
signed to assume his new duties. H. G. 
BAUER will now become vice-presi- 


dent and general sales manager of 
the Trenton concern. 


FRANK L. LAQUE has been elected 
vice-president of the International 
Nickel Co., Inc., New York City, and 
manager of its Development and Re- 
search Division. He succeeds in both 
positions THOMAS H, WICKENDEN, 
who has retired but will continue to 
serve the company as a consultant on 
special projects. O. B. J. FRASER and 
DONALD J. REESE will serve as assist- 
ant managers of the Division. 


GEORGE J. FICKEN, JR., has been 
appointed assistant general sales 
manager of the Russell, Burdsall & 
Ward Bolt and Nut Co., Port Ches- 
ter, N. Y. Mr. Ficken has held vari- 
ous sales and executive positions in 
the company, and was assistant office 
manager in the headquarters office 
at the time of his present appoint- 
ment. 


AUSTIN Forp LOGAN, INCc., Buf- 
falo, N. Y., has been named distribu- 
tor for the CARBOLOY DEPARTMENT 
OF GENERAL ELectric Co., Detroit, 
Mich., and will carry the Depart- 
ment’s line of standard cemented 
carbide tools and blanks, carbide- 
tipped masonry drills, and diamond 
wheel dressers. 


HAROLD CHRISTOPHER and ADOLPH 
A. Hirstius have been appointed 
manager and assistant manager, re- 
spectively, of the Manufacturers’ 
Products Department, American 
Steel and Wire Division of the United 
States Steel Corporation, New York 
City. Mr. Christopher replaces FRANK 
T. CLARKE, who was promoted to 
manager of sales in Boston. 


Ropert N. ToMB has been named 
manager of aircraft instrument sales 
in the meter and instrument depart- 
ment of the General Electrie Co., 
Schenectady, N. Y. He _ succeeds 
ARTHUR G. WoopsIDE, who has as- 
sumed new duties in the depart- 
ment’s manufacturing section. 


HERMANN A. BOTTENHORN, roll- 
ing mill chief engineer of Hydro- 
press, Inc., New York City, has been 
elected vice-president in charge of 
its Rolling Milling Division. Mr. 
Bottenhorn, who joined Loewy- 
Hydropress in 1946, has been con- 
nected with the Loewy group for 
thirty years. 


Roy F. HANCOCK, assistant to the 
vice-president of sales, has been pro- 
moted to assistant vice-president of 
the Vanadium Corporation of Amer- 
ica, New York City. Also announced 
was the appointment of FREDERICK 
F. FRANKLIN to assistant district 
manager at Cleveland, Ohio. 


Ropert L. PeEAvy, JOHN C. He- 
BRON, and PAUL T. GRANT have been 
appointed contract engineering rep- 
resentatives of the Kollsman Instru- 
ment Corporation, Elmhurst, N. Y. 
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AMERICAN CAR & FouNpry Co., 
New York City, announces its cor- 
porate name has been changed to 
ACF INbUusTRIES, INCORPORATED. 

RoBert F, ELMIGeR has been ap- 
pointed sales promotion manager in 
the Alloy Tube Division of the Car- 
penter Steel Co., Union, N. J. He 
will also continue as market analyst 
for the Division, a position he has 
held since last July. 


GRAHAM B. BROWN been 
named works manager of the Tube 
Reducing Corporation, Wallington, 
N. J. Mr. Brown has been with the 
concern since 1951, 


10 


OSBORN Co., Cleveland, Ohio. 
announces three promotions in the 
Machine Division: EARL B. SMITH, 
formerly engineer for Ohio 
and West Virginia, has been made 
assistant manager; J. DoyLe Ros- 
BINS, who was assistant to the vice- 
president, has assumed Mr. Smith’s 
position of engineer in the 
states mentioned; and LEONARD N. 
McKIBBEN, formerly supervisor of 
sales service, has been named sales 
engineer for the New England ter- 
ritory. 


sales 


sales 


ANDREW N. ESHMAN and L. M. 
GARY have joined the service engi- 
neering group of the Mallory-Sharon 
Titanium Corporation, Niles, Ohio. 
Mr. Eshman will be responsible for 
engineering service relative to fabri- 
cation, metallurgy, and processing of 
titanium sheet, while Mr. Gary will 
aid customers in the development and 
improvement of forging and fabri- 
cating techniques. 


JAMES BERE has been appointed 
assistant general manager of the 
Hamilton, Ohio, plant of the Clear- 
ing Machine Corporation, Chicago, 
Ii. Mr. Bere until recently managed 
the southern Ohio sales territory for 
Clearing, and prior to that, worked 
in the Chicago sales office. He joined 
the company in 1946, 


WILLIAM C, WooDWARD, assistant 
manager of forging sales since last 
August, has been promoted to the 
post of manager of forging sales at 
the Aluminum Co, of America, Pitts- 
burgh, Pa. His headquarters will be 
at the Cleveland, Ohio, works. Mr. 
Woodward succeeds the late M. W. 
Hodgdon, 


Artuur W. JoOuNSON has joined 
the engineering staff of the KE. W. 
Bliss Co., Rolling Mill Division, Sa- 
lem, Ohio. He was formerly chief 
engineer of the Arms Franklin Cor- 
poration. Mr. Johnson participated 
in the development of the Weld-A- 
Matic Splicer, recently acquired by 
Bliss. 
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Ropert F. Lay, chief engineer of 
the Product Division of the Cooper- 
Bessemer Corporation, Mount Ver- 
non, QOhio, has been appointed 
assistant general sales manager. Eu- 
GENE IL. MILLER, who was_ super- 
visor of application engineering, has 
been made assistant general man- 
ager, 


{OBERT A. MANES has been ap- 
pointed vice-president of the Cleve- 
land Instrument Co., Cleveland, Ohio. 
He will head up the company’s ex- 
panding sales activities on precision 
dimensional gaging equipment. Mr. 
Manes was formerly associated with 
the Fonda Gage Co. 


Dow CHEMICAL Co,, Midland, 
Mich., has opened a field office at 2330 
Victory Parkway, Cincinnati, Ohio, 
to serve southern Ohio, southeastern 
Indiana, and sections of Kentucky 
and West Virginia. FIELDING H. 
Yost, JR., is manager. 


DENZIL HAWKINS has been ap- 
pointed manager of the Dayton, Ohio, 
warehouse by the Producto Corpora- 
tion, Detroit, Mich. Mr. Hawkins re- 
cently joined the company as sales 
representative in the Indiana and 
southwestern Ohio territories, 


STEEL IMPROVEMENT & FORGE Co., 
Cleveland, Ohio, recently purchased 
the CHAMPION FORGE DIVISION OF 
CHAMPION INDUSTRIES, INC., also of 
Cleveland. 


WESTINGHOUSE ELECTRIC CORPORA- 
TION, Pittsburgh, Pa., has announced 
plans to expand its Small Motor Di- 
vision by constructing a new plant at 
Upper Sandusky, Ohio. 


Pennsylvania and 
Washington, D. C. 


CARPENTER STEEL Co., Reading, 
Pa., announces the promotion of 
four men in the Middle West: WIL- 
LIAM J. ERVIN, Sr., formerly branch 
manager of the Indianapolis mill 
branch warehouse, to district man- 
ager of the Indianapolis territory 
and the Southwest, with headquar- 
ters in Indianapolis; PAUL HOoLrz, 
branch manager at Chicago, to as- 
sistant district manager and with 
additional sales and service respon- 
sibilities in the St. Louis area; WIL- 
LIAM J. STEPHENS from assistant to 
branch manager at St. Louis, Mo.; 
and WILLIAM C, KUNKELMAN, for- 
merly branch manager at Cincin- 
nati, to southeastern manager in the 
Atlanta, Ga., and Cincinnati and 
Dayton, Ohio, territories, with head- 
quarters in Cincinnati. The reor- 
yanization resulted from the retire- 
ment of K. L. CRICKMAN, regional 
manager, who formerly supervised 
this entire area. Mr. Crickman, 
whose headquarters were in Indiana- 
polis, was with Carpenter for 
twenty-six years, 


ALUMINUM Co, OF AMERICA, Pitts- 
burgh, Pa., announces that two of its 
major operating divisions have been 
consolidated—the Die Castings Divi- 
sion and the Castings Division. The 
consolidation followed the retirement 
of G. M. RoLLASON, who was general 
manager of the Die Castings Divi- 
sion. A. B. NorTON, who was general 
manager of the Castings Division, 
will now also direct die-castings op- 
erations. H. C. ERSKINE, who was 
assistant general manager of the Die 
Castings Division, will now hold this 
position in the enlarged Castings Di- 
vision. This Division will now include 
the die-casting works at Garwood, 
N. J., and Chicago, Ill., as well as 
aluminum and magnesium foundries 
and other operations at Cleveland, 
Ohio; Detroit, Mich.; Bridgeport, 
Conn.; Vernon, Calif.; and Buffalo, 
N. Y. Mr. Rollason was with Alcoa 
for thirty-five years, beginning his 
career in 1919 as a research engineer 
at Cleveland. After holding several 
executive positions, he was named 
manager of the Die Castings Division 
in 1933. 


SeMoN H. StrupaAkorr, formerly 
president of the Stupakoff Ceramic 
& Mfg. Co., Latrobe, Pa., was re- 
cently elected vice-president of The 
Carborundum Company, Niagara 
Falls, N. Y. The Stupakoff concern, 
which manufactures ceramic and 
other components used in the electri- 
cal industry, was acquired by Car- 
borundum in early 1954 and is now 
known as the Stupakoff Ceramic & 
Mfg. Co., a Division of The Carbo- 
rundum Company. In the capacity of 
vice-president, Mr. Stupakoff will 
continue to direct the activities of the 
Division. He started in the labora- 
tories of his father’s establishment 
at Pittsburgh in 1916, and spent prac- 
tically his entire business career in 
the company, becoming its treasurer 
in 1925 and president three years 
later. 


STANDARD STEEL WoRKS DIVISION 
OF THE BALDWIN-LIMA-HAMILTON 
CORPORATION, Burnham, Pa., has ap- 
pointed the following sales engi- 
neers: FRANCIS W. KLOTZ to the 
Syracuse, N. Y., territory; and 
Puitie PAcIN«I to the Pittsburgh, 
Pa., area. ROBERT T. MCCLELLAN has 
been appointed a sales representa- 
tive for this Division by the parent 
company. Serving central Pennsyl- 
vania, Mr. McClellan will make his 
headquarters in Burnham, where he 
has been senior correspondent in the 
general sales office since 1947. 


HUNTER has been elected 
president of the Crucible Steel Co. 
of America, Pittsburgh, Pa., suc- 
ceeding WILLIAM H. Co.vin. Mr. 
Colvin, who was president since 
1945, will continue as a member of 
the executive committee and board 
of directors, however. Mr. Hunter 
joined Crucible in 1951 as vice- 
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WESSON Engineering Skill 


The carbide flush gage is preci- 
sion ground for fooolproof ac- 
curacy. Any operator can reset 
the insert quickly and with lowe 
tive accuracy. 


CHECK THESE ADVANTAGES... 


V Rapid, accuraie set up reduces downtime. 

V¥ Foolproof adjustment of insert. 

WV Gage is permanent part of holder. 

¥ Eliminates height gages, rules, etc., ordinarily 
required. 
V Elliptical slot permits fast remaval of insert. 

Vv All this on the superior Multicut Holder at NO 
EXTRA COST! 


THE WESSON MAN in your 


histories proving the 
rates of Wesson Tools 


For more information on products advertised, use Inquiry Card, page 265 


NEW...» of the insert simple 


and easy. 


Wesson’s Multicut band type holders, long famous os the 
industry's most efficient tool holder, now offers you these 
new unique features to save you time and money. 


The “built-in” solid Wessonmetal flush gage, o permanent 
part of the holder, provides positive accuracy and reduces 
set up time. The addition of the elliptical slot permits the 
operator to remove the insert in a split second even when 
the insert is “baked in" by mixtures of coolant and metal 
powder due to the heat generated by severe cutting opera- 
tions, These features, plus the replaceable band, assure you 
the best possible efficiency in the Multicut Holder, Cail the 
Wessonman in your area for complete details. 
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president in charge of finance, and 
was elected a director of the com- 
pany and executive vice-president 
in 1953. 


MARSHALL Post has retired as 
vice-president in charge of opera- 
tions for the Birdsboro Steel Foun- 
dry & Machine Co., Birdsboro, Pa. 
Mr. Post, who has seen more than 
half a century of service in the steel 
foundry industry, started his career 
in 1900 with the American Steel 
Foundry Co., Granite City, Ill. After 
having been associated with several 
other companies, he joined Birds- 
boro in 1925, where he remained for 
twenty-nine years. He started as 
works manager and was later named 
vice-president and a member of the 
board of directors. 


DEAN VALENTINE has been made 
Philadelphia branch manager, a new- 
ly created position, by the Moore 
Products Co., Philadelphia, Pa. He 
was formerly assistant sales mana- 
ger, a position which will be assumed 
by RALPH H. OWENS, who was man- 
ager of the Pittsburgh office. RICH- 
ARD C, HOPKINS will fill this vacancy. 
Mr. Hopkins, who has been with the 
Moore organization since 1948, was 
senior application engineer. 


FRED H. SCHONBERGER, Philadel- 
phia sales representative for the Car- 
boloy Department of General Elec- 
tric Co., Detroit, Mich., since 1937, 
recently retired. While with Carboloy, 
Mr. Schonberger was active in the 
development and promotion of field 
training programs in cemented car- 
bide tool use and maintenance. 


ATLAS CHAIN & Mra. Co. has 
moved to its new office and factory 
at 288 N. Main St., Doylestown, Pa. 
The company plans to make addi- 
tions to the present 55,000-square 
foot plant to house production and 
laboratory facilities now located at 
Ontario St. in Philadelphia. 


Joun P. Moornousek, purchasing 
agent at the Standard Pressed Steel 
Co., Jenkintown, Pa., has been as- 
signed the duties of director of pur- 
chases, thus taking on other respon- 
sibilities, including the buying of ma- 
chinery, in addition to his regular 
duties. 


DONALD C. BURNHAM has joined 
the Westinghouse Electric Corpora- 
tion, Pittsburgh, Pa., as vice-presi- 
dent in charge of manufacturing. 
He succeeds T. I. PHILLIPS, who is 
retiring after thirty-nine years of 
service. Mr. Burnham comes to 
Westinghouse from the General 
Motors Corporation, where he re- 
cently held the positions of manu- 
facturing manager and _ assistant 
chief engineer of the Oldsmobile Di- 
vision. Mr. Phillips joined Westing- 
house in 1915 as a toolmaker. After 
various promotions, he became a 
vice-president in 1941, and two years 
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Donald C. Burnham, vice-president 
in charge of manufacturing, West- 
inghouse Electric Corporation 


later was placed in charge of the 
‘ast Pittsburgh divisions. In 1952, 
he was named to the president’s staff 
in charge of manufacturing. 


EDWIN T. JACKMAN and GEORGE 
R. BROTHERTON have joined the sales 
staff of the Vanadium-Alloys Steel 
Co., Latrobe, Pa. Mr. Jackman will 
be a sales representative in the De- 
troit area, and Mr. Brotherton in the 


Midwestern States, 


WALTER W. HAMBRECHT has been 
made manager of the Finishing Divi- 
sion of the Standard Pressed Steel 
Co., Jenkintown, Pa., fastener and 
shop equipment manufacturer. Mr. 
Hambrecht was formerly assistant 
to the supervisor of form and finish. 


JosepH F, CHALUPA has_ been 
named assistant works manager of 
the Aviation Gas Turbine Division 
of the Westinghouse Electrie Cor- 
poration. He will be in charge of 
plant operations at the Division’s 
South Philadelphia, Pa., plant. 


SALES & SERVICE MACHINERY CoO., 
INc., Philadelphia, Pa., announces 
that it has changed its name to 
DELAWARE VALLEY MACHINERY, INC. 


CAPTAIN R. E. W. HARRISON, me- 
chanical engineer and head of the 
Production Engineering Branch of 
the Bureau of Ships, United States 
Navy, retired from active duty re- 
cently. Captain Harrison was also 
for many years in tke industrial 
field, having served successively as 
assistant works manager of the 
Churchill Machine Tool Co. in Eng- 
land; chief engineer in the Grinder 
Division of the Cincinnati Milling 
Machine & Grinder’s Co., vice-presi- 
dent of the Chambersburg Engineer- 
ing Co.; vice-president of Clarke- 
Harrison, Inc.; and president of the 
U. S. Management Engineering Co. 


Brazil 


BRASSINTER S. A. is a newly 
formed concern in Sao Paulo, Brazil, 
which will become the counterpart of 
Firth Sterling, Pittsburgh, Pa., in 
Brazil. DR. VICENTE CHIAVERINI and 
Dr. Luiz C. CoRREA Da SILVA, gen- 
eral manager and production man- 
ager, respectively, are now in Pitts- 
burgh for the purpose of studying 
Firth Sterling processes and man- 
ufacturing methods involved in the 
production of sintered tungsten car- 
bides and tool steels. DR. ARY TORRES 
is president of the South American 
company, and Dr. FRANCISCO MATA- 
RAzzO NETO, vice-president. 


Coming Evente 


JULY 13-15—WESTERN PLANT 
MAINTENANCE SHOW to be held at 
the Pan Pacific Auditorium, Los An- 
geles, Calif. For further information, 
write to Clapp & Poliak, Inc., 341 
Madison Ave., New York 17, N. Y. 


SEPTEMBER 21-23—Annual meeting 
and exhibition of the SOCIETY FOR 
EXPERIMENTAL STRESS ANALYSIS in 
conjunction with the First Interna- 
tional Instrument Congress and Ex- 
position, to be held at the Bellevue- 
Stratford Hotel, Philadelphia, Pa. 
Write to the general chairman, 
Frank G. Tatnall, Box 4034, Chest- 
nut Hill, Philadelphia 18, Pa. 


OcTOBER 1-2—Annual meeting of 
the STANDARDS ENGINEERS SOCIETY 
at Haddon Hall, Atlantic City, N. J. 
Secretary, F. M. Oberlander, Box 
281, Camden, N. J. 


OCTOBER 24-27—Semi-annual meet- 
ing of the AMERICAN GEAR MANU- 
FACTURERS ASSOCIATION, at the Edge- 
water Beach Hotel, Chicago, III. 
Executive secretary, John C. Sears, 
One Thomas Circle, Washington 5, 


NOVEMBER 1-5—Thirty-sixth Na- 
tional Metal Exposition sponsored 
by the AMERICAN SOCIETY FOR 
METALS at the International Amphi- 
theatre, Chicago, Ill. Secretary, W. 
H. Eisenman, 7301 Euclid Ave., 
Cleveland 3, Ohio. 


NOVEMBER 29-DECEMBER 2—First 
INTERNATIONAL AUTOMATION EXPO- 
SITION to be held at the 244th Regi- 
ment Armory, New York City. For 
further information, write to Ex- 
position, 845 Ridge Ave.,  Pitts- 
burgh 12, Pa. 


DECEMBER 2-7—Twenty-first Na- 
tional Exposition of Power and Me- 
chanical Engineering under the aus- 
pices of the AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS, at the Com- 
mercial Museum, Philadelphia, Pa. 
Manager, Charles F. Roth, 480 Lex- 
ington Ave., New York 17, N. Y. 


| | 
| 
| 
| 
i 
| 
d 
i 


MODELS 
3 SCREEN SIZES 


14" Diam. Screen 
Pedestal Type 
14” Diam. Screen 4 Models 


Unsurpassed Inspection Versatility 


JONES & LAMSON OPTICAL COMPARATORS 


The Essence of Quality Control 


Jones & Lamson Optical Comparators are designed and built like rugged machine tools to withstand 
—— and hard use. Yet they have the built-in accuracy to satisfy the most exacting laboratory 

Standards, 

@ They meet the requirements of toolroom, laboratory and production inspection. 
@ They precisely measure height, depth, lead or spacing, as well as angles to degrees and minutes. 

They will measure to .0001”. 

@ They compare intricately contoured parts with a master outline — and measure the amount of error. 
@ They are convenient to operate, easy to set up and read direct — without computation. 

@ They operate under normal lighting conditions. No darkroom is needed. 

@ They will photograph the enlarged shadow and record its relationship to a master chart. 
@ Several persons may study the shadow at the same time. 
@ They will inspect and measure surface contours, as well as profiles of objects such as type 
faces, stamping dies, punches, worn tools, etc. 


Direct Pedestal 
Projection 30” Diam, Screen 
Type 
Vertical Type 


14” Diam. Screen 


Jones & Lamson Machine Company 
512 Clinton Street, Dept. 710 


Springfield, Vermort, U.S.A. 
P , : Please send Comparator Catalog No. 402. 
===> A complete line of STANDARD CHARTS 
; and FIXTURES is maintained by us. 
i NAME TITLE 
COMPANY 


STREET 
JONES & LAMSON MACHINE COMPANY COMPARATOR DIV. i 


512 Clinton St., Springfield, Vt., U.S.A. Dept. 710 CITY STATE 
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Obdtuantes 


Clarence W. Hamilton 


Clarence Worthington Hamilton, 
public relations director and admin- 
istrative staff member at the Shef- 
field Corporation, Dayton, Ohio, died 
on June 7 after a second heart at- 
tack while on a business trip to Can- 
ada, at the age of sixty-two years. 
Mr. Hamilton joined Sheffield eleven 
years ago. Prior to this, he was pub- 
lic relations director for the Globe- 
Wernicke Co. in Cincinnati. In 1952, 
Mr. Hamilton was given a life mem- 
bership in the American Ordnance 


Association. He was also a member 


of the Dayton Press Club. 


Clarence W. Hamilion 


Lloyd E. Honeywell 


Lloyd E. Honeywell, retired ad- 
vertising manager of the National 
Acme Co., Cleveland, Ohio, died sud- 
denly at his home on June 7 at the 
age of sixty-seven years. His serv- 
ice with the company began in 1912 
as assistant advertising manager, 
and for fifteen years—until his re- 
tirement a year ago—he was adver- 
tising manager. Mr. Honeywell was 
born in Chardon, Ohio, and was edu- 
cated in Cleveland schools and at 
Wooster (Ohio) College. He partici- 
pated in advertising committee work 
for the National Machine Tool 
Builders’ and National Screw Ma- 
chine Products Associations. Mr, 
Honeywell was still active with the 
company’s advertising agency at the 
time of his death. 


Lloyd E. Honeywell 


ERNEST A. HERRCKE, manager of 
the Chicago office of the National 
Automatic Tool Co., Inc., Richmond, 
Ind., died on April 10, at the age of 
sixty-five years. Mr. Herrcke  be- 
came associated with the company in 
1924 as an assistant engineer. He 
transferred to the sales department 
in 1927 and became assistant sales 
manager later that year. In 1937, he 
was made manager of the Chicago 
office, the position he held until his 
death. Mr. Herrcke is survived by 
his wife. 


Life of Forging Dies 
Boosted by Employing 
Vapor-Blasting 


International Harvester’s East 
Moline Works has boosted forging 
die life by more than 25 per cent 
with the vapor-blast metal finishing 
process. Following controlled tests 
which increased die life from 35,000 
pieces between sinkings up to 90,000, 
this method was adopted as a routine 
operation in finishing, repairing, and 
redressing forging dies. 

Previously, dies were prepared by 
hand sinking and scraping, and 35,- 
000 parts were produced before re- 
dressing was necessary. The first 
deviation from the old practice was 
the addition of chromium-plating, 
which boosted the life to 69,000 
pieces. When vapor-blasting was 
added to this procedure, the figure 
jumped to 120,000. 

In the next test, the chromium- 
plating was excluded so that the 
operation included hand sinking and 
scraping, followed by vapor-blasting. 
This resulted in an average life of 
90,000 pieces for each die and was 
adopted as standard procedure. 


New Books aud Publications 


METALS AND How To WELD THEM. 
By T. B. Jefferson and Gorham 


Woods. 322 pages, 5 3/4 by 
8 3/4 inches. Published by the 
James F. Lincoln Are Welding 
Foundation, Cleveland 17, Ohio. 
Price, $2. 

This is a combination text and ref- 
erence book to give all users of weld- 
ing a practical working knowledge 
and source of information for de- 
signing and making better welds at 
lower cost, The first six chapters are 
devoted to an elementary discussion 
of metals, their mechanical and 
physical properties and uses. The 
fundamentals of metallurgy and 
their significance in heat-treating 
and welding are explained. This in- 
formation is then related to correct 
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welding procedures for steels, cast 
iron, non-ferrous materials, and 
hard-facing. The final section of the 
book treats the subjects of making 
good welds, trouble-shooting, cost es- 
timating, and welding terms. Over 
170 drawings, photographs, and 
tables illustrate the material. 


PROFITABLE SMALL PLANT MANAGE- 
MENT. By Malcolm H. Gotterer. 

318 pages, 5 1/2 by 8 1/4 inches. 
Published by Conover-Mast Pub- 
lications, Inc., 205 E. 42nd St., 
New York 17, N. Y. Price, $5.50. 
This book is intended for three 
groups of businessmen—those who 
wish the information necessary to 
formulate a sound and profitable cost 
reduction or management develop- 


ment program; those who are faced 
with the problem of supervising and 
evaluating the results of manage- 
ment specialist employed on a full- 
time, part-time, or consultant basis; 
and those who wish to broaden their 
knowledge of management theories 
and applications. Chapter headings 
are as follows: The Small Plant in 
Our Economy; A Management Pro- 
gram for small business; Organiza- 
tion; Plant Lay-out; Methods Im- 
provement; Production Standards; 
Wage Incentives; Production Con- 
trol; Materials Control; Manpower 
Management; Job Evaluation; Merit 
Rating; and Cost Control. 


LUBRICATION OF INDUSTRIAL AND 
MARINE MACHINERY (Second 
idition). By the late William 
Gordon Forbes, revised by C. L. 
Pope and W. T. Everitt. 351 
pages, 6 by 9% inches. Published 
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JET ENGINES 


No. 19 Curvic Coupling Grinder is entirely 
automatic for grinding, from the solid, 


Curvic teeth in face couplings. Curvic 


Couplings are widely used for joining Com- 


pressor Rotor Discs for jet engines. Other 
applications include locomotive gas turbine 
rotors, built-up crankshafts and shafting 


requiring precision connections. 


The accuracy and uniformity of Gleason Curvic Couplings 
are such that complete interchangecbility is possible, 
allowing for easier manufacture and assembly of the 
coupled parts. 
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by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 
Price, $6.50. 

This book, revised by the Messrs. 
Pope and Everitt, who are lubrica- 
tion engineers with the Eastman Ko- 
dak Co., has been modernized to in- 
clude the developments of the last 
ten years, although retaining its ma- 
jor purpose of explaining the funda- 
mental characteristics of conven- 
tional lubricants. The selection, ap- 
plication, and control of lubricants 
and lubricating devices are discussed 
simply and non-mathematically. 
Practical examples are given on how 
this basic information can be ap- 
plied. -Following are the chapter 
headings: Chemistry of Petroleum; 
Distillation; Distillation of Lubri- 
cating Oils; Refining Light Distil- 
lates and Lubricating Oils; Dewax- 
ing and Effect of Wax in Lubricating 
Oils; Fatty Oils; Blending; Solid 
Lubricants; Additives for Lubri- 
cants; Physical Tests; Functional 
Tests; Greases; Synthetic Lubri- 
cants; Specifications; Bearing Lu- 
brication and the Formation of Oil 
Films; Ball and Roller Bearings; 
Methods for Applying Lubricants; 
Oil Purification and Reclaiming; 
Machine Storage and Shipment; 
Steam Engines; Steam Turbines; 
Hydraulic Turbines; Hydraulic Sys- 
tems and Fluid Couplings; Air Com- 
pressors and Vacuum Pumps; Pneu- 
matic Tools; Refrigerating Ma- 
chines; Reduction Gears; Internal- 
Combustion Engines; Gasoline En- 
gines; Internal-Combustion Engine 
Lubricating Oil; Heat-Treating Oils; 
Cutting Oils; Lubrication of Equip- 
ment; and Lubrication Engineering. 


TITANIUM AND TITANIUM ALLOYS, 
By John L. Everhart. 184 pages, 
4 1/4 by 6 3/4 inches. Published 
by the Reinhold Publishing Cor- 
poration, 330 W. 42nd St., New 
York 36, N. Y. Price, $3. 

The engineer or designer inter- 
ested in the possibilities of applying 
titanium in the solution of his prob- 
lems will be interested in this survey. 
It is not intended for the producer of 
titanium, nor for those engaged in 
research and development, since it 
deals almost exclusively with manu- 
facturing processes involved in its 
use. Following are the chapter head- 
ings: High-Purity Titanium; Prop- 
erties of Commercial Titanium; 
Properties of Commercial Titanium 
Alloys; Heat-Treatment; Forming 
and Fabricating; Joining; Machin- 
ing and Grinding; Cleaning aad Fin- 
ishing; and Applications. 


AMERICAN STANDARD BUTTRESS 
Screw THREADS (ASA _ B1.9- 
1953). 17 pages, 8 1/2 by 11 
inches. Published by the Ameri- 
can Society of Mechanical Engi- 
neers, 29 W. 39th St., New York 
18, N. Y. Price, $1. 
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Bar-finishing machine used in the initial machining 
of bar stock for the manufacture of track pins 


Caterpillar Expands Parts Service 
and Manufacturing Facilities 


Improved parts service to its east- 
ern and export customers and in- 
creased facilities for manufacturing 
track replacement parts are provided 
by the Caterpillar Tractor Co. in its 
new plant at York, Pa. Steels em- 
ployed in this dual-purpose plant are 
largely those that go into track link 
and track roller-rim forgings. These 
parts, as received from the vendor, 
still have the coarse-grain structure 
produced in the forging operation. 
They then receive grain refining 
treatment in a cycle annealing fur- 
nace. 

The furnace, approximately 100 
feet long, can handle a 3000-pound 
load of steel every fifty minutes. 


Maker of Pumps and Valves 
for Hydraulic Positioning 
and Clamping—Correction 


In the leading article in June 
MACHINERY, “Hydraulic Positioning 
and Clamping” (pages 155 to 162), 
the statement was made that pumps 
and valves used in the hydraulic jigs, 
fixtures, and special machines de- 
scribed were made by Vickers, Inc., 
Detroit, Mich. This is not correct, as 
these items are British-made Vick- 
ers-Detroit products, manufactured 
by Stein & Atkinson, Ltd., London, 
England, under license of Vickers- 
Detroit. 


Parts such as links are quenched in 
circulated water to the full hardness 
obtainable. After a subsequent tem- 
pering operation, they have a fine- 
grain, tough structure that is diffi- 
cult to machine but durable in 
service. Wear surfaces are then in- 
duction hardened. After quenching, 
they pass through a tempering fur- 
nace to restore the desired degree of 
toughness. 

Automatic conveyors, both above 
and below ground, transport the 
parts from one operation to the next. 
Only five men are required for ma- 
chine loading purposes from the time 
the rough links are brought into the 
shop until ready for assembly. 


Motion Picture Features 
Machine Tool and Small 
Tool Manufacture 


The Brown & Sharpe Mfg. Co. has 
announced the release of a motion 
picture entitled “Meet Brown & 
Sharpe,” which illustrates interest- 
ing highlights in the operations in- 
volved in the production of a mul- 
tiple line of precision machine tools ~ 
and small tools. The 16-millimeter 
film, in color and with sound, is 
available through thirteen Brown & 
Sharpe offices located in principal 
cities in the United States or from 
the main office in Providence, R. I. 


« 


DOUBLES OUTPUT 
OF VERTICAL 
TURRET LATHE 


at 
O. K. RUBBER, INC. 


On roughing and finishing a straight 
ribbon tread on cast aluminum tire 
capping mold, Norgren Spray-Lube: 


® stepped up surface cutting speed from 
45 to 75 rpm. 


® increased depth of cut. 


Spray-Lube control panel and 
liquid reservoir are centrally 


* eliminated welding of chips on cutting 


tool. 
® ended galling of work pieces. 
® reduced tool maintenance. 


® improved quality of work. 


WRITE FOR COMPLETE DATA 
NORGREN BLUEPRINT SL-2 


PIONEER AND LEADER IN OIL-FOG 
LUBRICATION FOR 26 YEARS 


Coolant where you need it 
...spray is applied to work 
area from any required direc- 
tion to thoroughly lubricate 
critical contact areas between 
cutting tool and work piece. 


» 
F 
awe 


Step Up Production Speed. 
Rapid cooling at the cutting 
point will enable you to in- 
crease both the speed, and the 
feed of the cutting tool, and 
still improve workmanship and 
tool life. Notable increases in 
machine output have resulted. 


VALVES FILTERS HOSE ASSEMBLIES REGULATORS LUBRICATORS 


For more information on products advertised, use Inquiry Card, page 265 
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Spray -Lube 
— 
4 Spray-Lube lines give full spray coverage over 14%” cutting edge of tool. 
— 
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Designed to produce parts in an unusually 
wide range of work lengths, this new Hufford model 
102 offers many work-saving features 
ew A one-man ONE-MAN OPERATION—All loading and forming 


functions are easily controlled by a single operator. 
* INSTANT WORK-LENGTH ADJUSTMENT— Design has 
Stretch-Wr ap For mer with been reduced to its simplest form. Note work- 

length capacity is varied merely by extending or 

pacity y by S 
° e retracting cylinder rods to desired spacing be- 
instant work-length adjustment! tween jaws, 
WIDE RANGE OF LENGTHS— Parts as short as 12” or 

as long as 72” may be accommodated. 
DOUBLING THE WORK-LENGTH CAPACITY is offered 
as a possibility by operating two machines side by 
side, disconnecting inside arms of each. Tension 
cylinder capacity remains the same. 


SIMULTANEOUS ARM MOVEMENT—Arms may be 
automatically stopped at any portion of their 
travel by electric controls, 


MANUAL TENSION CONTROL—Tension pressure is 


MODEL 102 applied by manually operated levers. 


The new model 102 is Hufford’s latest development 

CAPACITY 5 TONS towards modernization of existing equipment. It effec- 
tively relieves larger machines of the smaller jobs at 
considerable savings in original equipment cost. 
Quotations gladly furnished. 


BRIEF SPECIFICATIONS —- MODEL 102 


Tension Capacity . 10,308 Ibs. 
Min, Die Length for 180° Bend at Any Tonnage... 7°’ 
Max. Die Length for 180° Bend at Full Tonnage. .45”° 


~The model 102 easily and quickly 

forms parts over an unusual range of 

lengths. Since both arms pivot on the 

same pin small radii and short parts are P Tension cylinder stroke, each 

: Minimum part length 


With jaws fully retracted, finished parts » 
up to 72” long may be formed. 


STRETC WRAP FORMING MACHINES 


Mochine Works PORTABLE ELEVATORS + MVDRAULIC COMPACTION PRESSES 


For more information on products advertised, use Inquiry Card, page 265 


288—MACHINERY, July, 1954 


> | 
a 
a 


UNIVERSAL oritt BUSHINGS 


INSURE PERFECT ALIGNMENT AND 
LONG LIFE OF PRODUCTION TOOLS 


w 


Universal Drill Bushings are avail- 


able in a complete range of 


standard sizes and lengths. 


Special sizes made to order. Write 
to Universal Engineering Sales 
Co., 1060 Broad St., Newark 

2, N. J.; 5035 Sixth Ave., Kenosha, 
Wis.; or the home office. 


_SUPERFINISH 
BORES REDUCE 
TOOL WEAR 


CONCENTRICIT 
AND HARDNES 
TESTS INSURE ACCUR, 


ONIVERSAL 
ENGINEERING 
COMPANY 


FRANKENMUTH 
MICHIGAN 


2 


STANDARD COLLET CHUCK 
FLOATING COLLET CHUCK 
BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 


N OQ WN 
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Bevel Gears with straight or spiral cut teeth — 
— — Herringbones — Helicals — Racks 
— Spurs — Hypoids — Worms — if you want 
quality gears economically produced, BILGRAM 
IS THE ANSWER! Any material, any quantity. 
Special attention to so-called “difficult” gears. 
Over 60 years’ experience, specially designed 
equipment and fully modern plant assure satisfac- 
tion. Submit your gear problems for economical 
solution and dependable precision. Estimates 
gladly furnished. 


BILGRAM 


GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
and Chamfering Machines 


Pe 1217-1235 SPRING GARDEN ST. ett 
OVAL PHILADELPHIA 23, PA. ELLIPTIC 


For more information on products advertised, use Inquiry Card, page 265 
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BILGRAM 
a HYPOID SPIRAL BEVEL ; 
. 


The Leader in Stainless 

Socket Cap Screws 
OFFERS YOU 

THE LEADER POINT 


Allen’s unthreaded Leader Point permits easier starting, reduces the 
possibility of cross threading, protects threads from damage if the screw 
is accidentally knocked or dropped. Your Allen Distributor stocks the 
largest range of sizes in 18-8 stainless cap screws available anywhere 
... 97 standard sizes #4 x 4” to %” x 3” with NC threads; #10 x %” 


to %” x 12” with NF. Be sure to specify genuine Allen Leader Points. 


ALLEN 


MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


With the improved Allenpo 


Sold only through leading Industrial Distributors. 
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for 
machining, 
grinding and 
presswork 


WITH 
SHEAR - SPEED 
SOLUBLE OIL 


IMPARTIAL TESTS of two highly-rated cutting fluids vs. SHEAR-SPEED 

hi Soluble Oil were run under exactly stmilar production conditions: 
machine 

same machine, same parts, same cutting speed, same coolant flow, same tool grinding 


down-time cut 
x Cutting Cutting | SHEAR-SPEED $/S Soluble Oil 
in the Fluid X Fluid Y Gave This: 


roduction of Average No. gears More pieces 
ee a cut per grind 177.6 193 per grind 
t Tool stock removed 
a targe auto per grind 0227" | .0288 Less tool wear 


manufacturer. 
hob wear 16 13 Longer tool life 


Convince yourself of the amaz- 2842 2509 See tool nant 


ing advantages and versatility | Average tool life 
of SHEAR-SPEED Soluble Oil in Batts batts 


your own plant. Sold only on : 
a satisfaction guaranteed SHEAR SPEED 
test basis. Write for Bulletin = 


$0-53 and price list. CHEMICAL y PRODUCTS 


7175 MNICHOLS RD. Al Diwdsion af Michigan Tool Co. 12, MICH. 
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higher 


temperatures= 


Jets brought blinding speed, and superiority 
in the air. But for the engine builders, they brought 
probiems. With higher speeds came higher 

operating temperatures, and engine parts, especially 
bearings, had to be designed to withstand 
destructive heat. So designers turned to Hyatt. 

i With unexcelled research and development 
EARI NGS 2 facilities, modern production equipment, and years 
of experience, Hyatt was a logical choice. 

Hyatt know-how assured highest quality in mass 
production, and since 1944 Hyatt has been a 

major supplier of jet bearings. When 

design requirements are beyond the capabilities of 
ordinary bearings, always call on Hyatt. 


Partial list of aircraft equipped with turbo-prop 
and turbo-jet engines using Hyatt Bearings 


Bell X-5 Research Monoplane 

Boeing XB-47C Air Force Medium Bomber 

Consolidated Vultee Model 7002 (XF-92A) 

Consolidated — Vultee Turboliner 

Douglas XA2D-1 “Skyshark” Navy Attack Bomber 

Grumman F9F Panther” Navy Fighter Plane 

Lockheed F-80C “Shooting Star” Fighter Plane 

Lockheed F-94A & B Air Force Fighter Plane 

Lockheed TO-1 U.S. Navy Version of the F-80G 
For Use as Jet Trainer 

Martin P4M-1 Long Range Navy Patrol Bomber 

Martin B-57A U.S. Air Force Version of the English 
Electric Canberra Medium Bomber 

North American AJ-) “Savage” Navy Carrier 
Attack and Search Airplane 

R Gut PE Northrop F-89A All Weather Fighter Plane 

Northrop YRB-49A "Flying Wing” Heavy Bomber 

HYATT BEARINGS DIVISION 7 GENERAL MOTORS CORPORATION . HARRISON, W. J. Republic FA4F “Thunderjet” Fighter Plane 
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PRODUCTIVE SKILL COMES Naturally 


: convenient 


large-capacity 


“BUFFALO” 
NO. 22 


You might expect a drill with 1 1/4” Te in mild steel to be pretty 
awkward to operate. This big, powerful No. 22 “Buffalo” Drilling 
Machine has controls designed and placed for easy operation. The 
No, 22, suitable for large or small work, gives you a drilling range 
not exceeded by any drilling machine. 


It’s built for lasting accuracy, too. The 5.5” column, heavy base and 
head provide great rigidity. The spindle is 1.312” at least diameter, 
accurately machined, ground and polished from high grade steel. 
Write for Bulletin 2989-G on these drills that encourage productive 
skill! 


““Buffalo’’ Pedestal Type No. 22 
Drill. Available in 1 to 4 
spindles. 


BUFFALO FORGE COMPANY 


Canadian Blower & Forge Co., Ltd. 
Kitchener, Ont. 


Drilling 


440 Broadway Buffalo, N. Y. 


Punching Shearing Bending 
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8 reasons why you should 


MODERNIZE EQUIPMENT 


Plan now to modernize your equipment with the all-new 
General Electric Tri Clad °55° motor, available now in many 
ratings; entire line of 1 to 30 hp a-c motors available soon. 
Contact your G-E Representative. General Electric Company, 
Section 648-6, Schenectady 5, N.Y. 


MORE POWER PER POUND 


BUYER PREFERENCE 


G-E MOTOR 


° SUMMARY OF 
INDEPENDENT MOTOR 
Lighter and smaller Tri/Clad °55° motors in| You take advantage of a 2 to 1 buyer pref- 7 
new NEMA frame sizes and ratings save — erence for the eleetric motors on your equip- 
you space and weight, reduce handling costs. ment when you buy or specify a G-E motor. 
Quieter operation, proved by sound-room — A silicone Dri-film* coating makes insula- | Perma-numbered leads are always instantly 
tests, is typical of the many performance — tion shed water—lengthens motor life. Poly- read even when wires are taped or elipped. 
improvements in the new G-E Tri/Clad ‘55°. ester-film insulation is 8 times stronger. Conduit box has plenty of knuckle room. 
—(Co® Ric on 
ct atl 
gall wo gor in ane 
gacivities air of 
complete rep tors 
chant! nerators mo’ 
and aisteibu gt single 
a T ce 
sweet 
A complete line of new motors assures the = GEA-6012, on enclosed motors. For low G-E service is as close as your telephone. 
right electrical drive for your machine. Write speed jobs, G.E. offers a complete line of Authorized motor service stations provide 


for Bulletin GEA-6013 on dripproof motors, — gear-motors. Write for Bulletin GEA-6027.  repair-facilities in all major trading areas. 


*Reg. trade-mark of General Electric Co. 


ENERAL ELECTRIC 
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Close Tolerances... 
without Machining 


This finished piece used to be made on an automatic screw 
machine with the long, narrow diameter section turned to 
.100 £.003 and a necessary sharp shoulder. 


Torrington’s swaging experts suggested starting with this 
simple screw machine blank (to retain the required shoulder). 


Result after one rotary swage—an improved finished piece, 
to a tolerance of £.001. 


THE TORRINGTON COMPANY 


Swager Department 
3800 North Street, Torrington, Conn. 
Makers of Torrington Needle Bearings 


Why not write for our informative 
booklet on swaging that includes complete 
descriptions of Torrington Rotary 
Swagers. It may show you how you can 
achieve a ‘‘swaging success story” 

in your own plant. 


See what savings you 
can make by swaging 


1. Saving in material—swaging uses nearly 
all the metal. 


2. Saving in time—swaging is fast. 


3. Saving in labor—unskilled labor can 
run a swager. 


4, Saving in machining—swaging produces 
finishes accurate to +.001. 


5. Saving in finishing operations—swaging 
produces high finish, better hardness and 
resiliency. 
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HOW “PRECISION GENERATE” 
GREATER PROFITS! 


The speed, in operation and set-up, of a Farrel-Sykes ‘“Twin-Head” 
gear generator, will cut your man and machine hours, and therefore 
decrease your manufacturing costs. New design features contribute 
to more efficient operation. Rapid selection of speeds and feeds, easy 
adjustment of cutters, easy and positive control of infeed, are 
examples. 

And the accuracy inherent in the Farrel-Sykes process of gear 
generation assures accurate tooth spacing, profile and helix angle. 
The gears you make will operate smoothly, quietly and efficiently 
for many years to come. 

The ‘Twin-Head”’ generator cuts all types of herringbone gears, 
single helical and spur gears, two members of a cluster gear simul- 
taneously, and other toothed and cylindrical forms. 

Ask for bulletin T-455. PRECISION GENERATION 

, The Farrel-Sykes gear machine is 

FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. ee 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. on a single carriage. The cutters re- 

Sales Offices: Ansonia, Buffalo, New York, Cambridge (Mass.), ciprocate, each ending its stroke at 


Akron, Cleveland, Chicago, Los Angeles, Houston the center of the blank. As they cut, 
they rotate to generate the helices 


2 a ® and also slowly revolve in unison with 

the gear blank to generate the tooth 

contours precisely. 
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GOT PRESSROOM F 


STANDARD 


Ova back. Sete, tront-nper- 

reriine, Mon-rapect cich, 
lem capociios -~ 

geared ond flywheel types 


DIAL FRED 


Fost, handing of many 
operctions, Automatic safety 
sop. 18 te 80 ten copocitins 
~—~geored and fiywheel types. 


HIGH SPEED 

Air clutch 

mete controle, Finger-Ap stork 

isg and stopping, Avetlabie in 
18 te 80 ton 


ewding presi, Avcilable jn 26 
sizes. Special presses 


: 
ORO BLEMS? 
| for New No. 13 FEDERAL PRE 
is For more information on ucts advertised, use Inquiry Card, poge 265 
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SYSTEM 


FOR CONTINUOUS REMOVAL OF CHIPS, HEAVY SOLIDS AND 
RELATIVELY FINE SOLIDS TO .004" SCREENING 


Special cleaning device (not 
own) removes solids from 
flights prior fo return. 


Motor drive is through sepa- 
rate reduction gears. May be 
mounted on either side as de- 
sired. 


side of Filter. 


Tote box. 


on larger units. 


The DeELPaRK Settling and Filter System is engi- 
neered for the filtration of particles .004” or 
larger. It is made for the filtration of liquids of 
varying degrees of viscosity containing solids of 
different particle sizes and widely differing 


weights. Size of the equipment is dependent up- 


Screen is continuously swept 
clean with specially con- 


structed brush flights. 


Dirty liquid inlet is boMed to 
promote rapid precipitation of 
solids. Inlet can be from either 


Height can be made available 
for gondola or other vehicle 


To reach outlet all liquid must 
pass through bar type screen 
with accurately sized slots. 
Screens with slots 
down to .004” in size. 


Clean liquid outlet following 
flow through bar type, con- 
tinvously cleaned screen. 
Clean liquid discharge can be 
from either side of Filter. 


Screens are removed easily for 
manual cleaning without in- 
terruption of service. Slank 
metal sheet replaces screen 
during cleaning operation. 


Solid flights are available in a 
variety of materials to meet 
different needs. 

All liquid must be filtered through bar type screen to reach outlet. 

Screens are available in accurate slot sizes down to .004’. 

Screens are continually swept clean by brush flights. 


Screens may be easily r d for 9 
ruption of service or contamination of clean filtered liquid. 


Settling area can be provided as determined by gravity of solids and 


viscosity of liquid. 


on the settling rate which in turn is governed 
by the gravity of the solids and the viscosity of 
the liquid. This factor determines the retention 


period for a given rate of flow. 


Write today for more information on this new- 


est development in DELPARK Industrial Filtration. 


Delnark INDUSTRIAL FILTRATION 


BACKED BY MORE THAN 30 YEARS EXPERIENCE IN 


USTRIAL FILTRATION COMPANY, 


15 INDUSTRIAL AVENGE, 


INDUSTRIAL FILTRATION 


LEZANON, INDIANA 


| cleaning if desired without inter- 


THE 
& 
e 
| 


More 


Fr 


He’s experienced, qualified . . . he knows how to solve industrial lubrication 
problems. Back of him is Stuart’s research laboratory, one of the finest in the 
country exclusively devoted to industrial lubrication problems. Here, men 

are constantly at work developing new products and improving 

established ones so that Stuart customers are assured the best possible 
results... greater production, improved surface finishes and longer tool life. 


Stuart products “The Man in the Barrel” sells include straight 
oil type cutting and grinding fluids, water-mix cutting and grinding 
fluids, drawing and stamping compounds and lubricating oils 
and greases for gears, bearings and machine tool ways. The next 
time you have an industrial lubrication problem, contact 
“The Man in the Barrel.” With almost 90 years specialized 
company experience behind him, he’s your best guide to the right 
oil for your job to save you time, money and material. 


CLIP TO YOUR COMPANY 
LETTERHEAD AND MAIL TO 


D. A. Stuart Oil Company 
2739 S. Troy Street, Chicago 23, Illinois 


Pleose have ‘‘the Man in the 
Barrel"’ call. 


Please send Cutting and Grinding 
Fivid Selector and Dilut-O-Graph 


A quick guide Folder 


to starting recommendations 
for any job 


b. a. Stuart co 
TIME-TESTED CUTTING FLUIDS AND LUBRICANTS 
2739 S$. Troy $1., Chicago 23, illinois 


Canada: Canadian A. Stuart Oil Ce., tid., 3575 Ba 


Title 


Shannon C. Lawrence 
Bis 
é 
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" ; It’s easy to say “the way to higher production and lower 
costs lies in special machinery.” The sky-high price 
x and limited application of a “‘special’’ often makes this 


solution impractical. 


But Morris Engineers have developed a time-tested method 
for delivering precision production at lowest cost .. . 
without a staggering investment. Morris MOR-SPEED 
Machines combine standard machine units in a special 
design that offers all the advantages of ‘special 

machinery” without the big price tag. 


The machine illustrated is a good example: standard base, 
standard indexing table, standard center column, standard 
straight and angular drilling heads, standard coolant 

and hydraulic units plus a minimum of special tooling. 
The result is “‘special’’ machine production at a 


very special, low cost. 


Your drilling, tapping, reaming and similar operations 
may be adaptable to a MOR-SPEED solution. It costs 


you nothing to find out! Write today for complete details. 
one Part 


that’s precision 
production 


THE MORRIS MACHINE TOOL CO. 
946 HARRIET ST., CINCINNATI 3, OHIO 
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tooling and related production problems are yours 
for the asking. When the job requires speciaf cutting 
tools call in your National Too! Co. representative. He 
is backed by more than 49 years experience in the 
engineering and manufacture of special cutting — 
touls. His assistance is yours, without obligation, 
qhether you're interested in one 


st 


ob 
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Cleveland 2, Ohio 


CLTTERS ING SUBLAND AND STEP DRILLS WORM GENERATING CUTTERS 
TION AND RATCHET HOBS NTERLOCKING CHITERS SpECIAL SOLD TUNGSTEN 
iL AND FLAT FORM TOO ROI fa ia ONG 
SHAPER CUTTERS WORM MED EAN STRAIGHT AND INVOLL 
BORING AND cuTorr BLAY PLAIN AND SIDE MILLING CUT RS 
RIDE. TIPPED TOOLS SOLIP | GY ERS + SPUR AND ICAL 
VETAIL AND FLAT FORM TOC -ONVEX >! ON’ AVE C 
rr AND REAMER BLADES» HE pe vier CUTTERS WAL FC € 
ING TOOLS* SINGLE POS! prs: SPECIAL BORING GANG 
SHAPER CUTTERS ° SOON AUTE GEAR AND SPLINE TEE 


To find headings easily, 


ABRASIVE CLOTH, Paper and Belt 


Carborundum Co., Buffalo Ave., Niagara Falls, 


Walls Sales Corp, 333 Nassau Ave., Brooklyn 


22, N 
ABRASIVES 


See Discs, 


ABRASIVES, HONING 
Barnes Drill Co., 814 Chestnut St., 


Abrasive 


Rockford, 


look for copitel letters at top of each page to denote locations. 


ABRASIVES, Polishing, Tumbling, Etc. 


Carborundum Co., Buffalo Ave., Niagara Falls, 
N 


Norton Co., 1 
Mass 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 


New Bond St., Worcester 6, 


ACCUMULATORS, Hydraulic 

American Steel Foundries, Elmes Engineering 
Div., Paddock Rd. and Tennessee Ave., 
Cincinnati, Ohio. 


How SUNDSTRAND Hydraulic Division 
Uses CLEVELAND Electronic Gages 
To Maintain Accuracy in Production 


HYDRAULIC. motors, transmissions and 
pumps are among the products of Sund- 
strand Machine ‘Tool Hydraulic 
Division, Rockford, HL Components are 
held to tolerances as close as 0.000050" 

To make sure of the required precision, 
Sundstrand uses Cleveland electromie gag- 


Co.'s 


Checking gage blocks to 0.000001" for size 
and parallelism at Sundstrand’s Hydrauhe 
Division, using Cleveland MICRKO-AC 
Electronic Microcomparator Every gage 
block in the plant is checked annually this 
way; and all replacement gage blocks are 
given the same inspection. The standard 
MICRO-ACG reads 0.000010" or 0.000001" 
per scale division, as selected by a knob 
on the amplifier panel. 


Checking distance between two boring tool 
bits with INDI-AC Electronic Indicator in 
Sundstrand’s Tool and Gage Inspection 
Department. This company uses the INDI- 
AC for all types of surface plate work. 


More and more users find, like 
Sundstrand, that Cleveland elec- 
tronic gaging equipment offers an 
unusually useful combination of 
operating features. Want details? 
Write for illustrated bulletins. 


ing bg as shown below for checking 
gage blocks, master gages, production 
gages and tool setups. J. B. Gehlhausen, 
Foreman of Tool and Gage Inspection, 
reports that Cleveland gages are con- 
sistently accurate, easy to read, and can be 
set up or changed over in a minute or two. 


Sundstrand’s master and production plug 
gages are regularly checked with a PAR-AC 
electronic gage as shown; and all new plug 
gages are inspected upon receipt. High- 
speed meter shows deviations from nominal 
size in increments of 0.0001" or 0.000010" 
per scale division. 


Designed, developed and manufactured by 


Cleveland INSTRUMENT CO. 


735-2 CARNEGIE AVE. 
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CLEVELAND 15, OHIO 


Philadelphia, 


Corp., 
Bethlehem, P 


a 
Bethlehem Steel Co., 


a. 
Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 
Farrel- Birmingham Co., We., 
Ansonia, Conn. 
iv? Erie Engrg. Corp., Kenmore Sta., Buffalo, 


25 Main 


PR Co., 
Vickers, Inc., 140 
Mich. 


Alliance, Ohio 


Oakman Bivd., Detroit, 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. 
Wood & Co., R. D., Public Ledger Bldg., Phila- 
delphia, Pa. 


AIR HOISTS—See Hoists, Air. 


AIR TOOLS—See Grinders, Pneumatic; 
Drills, Portable Pneumatic, Etc. 


ALLOY STEELS 


Allegheny Ludium Steel Corp., Pittsburg, Pa. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa, 

a Tool Steel’ Co., Lincoln Hwy. & State 

Chicago Heights, Wi. 

Cracibis Steel Co. of America, Chrysler Bidg., 
New York 1, N. 

Firth Sterling Inc., “3113 Forbes 
burgh 30, P 

Republic Steel Corp., Union Drawn Steel Div., 
epublic Bldg. Cleveland, Ohio. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, 

U. S. Steel Corp., Carnegie-IIlinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa 

Vanadium Alloys Steel Co., Latrobe, Pa 

—-* Lovejoy & Co., Inc., Cambridge, 
ass. 


Pitts- 


ALLOY STEELS, High Temperature 
re igi Inc., 3113 Forbes St., Pittsburgh 
a. 


ALLOYS, Non-Ferrous 


American Brass Co., 25 Broadway, New York. 
= Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 

Mueller Brass Co., Port ‘Huron 35, Mich. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, N. Y. 


ALLOYS, Zinc 


a | nee Zinc Co., 160 Front St., New York, 


ARBOR PRESSES 


See Presses, Arbor 


ARBORS AND MANDRELS 


Amco Gage Co., 19760 W. 8 Mile Rd, 
Detroit 19, Mich 


Sree Tool Engineering Corp. (Arbors only), 
Brown & Sharpe Mfg. Co., Providence, R. | 
Cleveland Twist Drill Co., 
2107 S. 52nd 
Ave., Chicago 50, Ill 
Gorton, George Mch. Co., 
Kempsmith Machine | 
19420. ‘Wosdwerd, Detroit, Mich 
National Tool <o., 
Rochester, 
Mich. 


850 Rochester Rd., Box 429, Royal Oak, 
Mich. 
Chicago-Latrobe Twist one Works, 411 W 
Ontario St., Chicago, Ill. 
1242 E. 49th St., 
Cleveland, Ohio. 
Danly Machine Specialties, Inc., 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 
1110 W. 13th St., 
Racine, Wis. 
Jacobs Mfg. Co., West Hartford, Conn 
7\st St., 
Milwaukee 14 
Keo Cutters, 
11200 Madison Ave., Cleve- 
land, io 
National Twist Drill & Tool Co., 
(Continued on page 306) 
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ANACONDA 


The American Brass Company develops 


appearance for another...makes bronzes 
: that extend the life of many metal parts 


Old ago insurance... 


It’s easy to take out. And you pay no premium. 
All you do is specify ANAcoNDA Phosphor 
Bronze for the many components like those 
shown. Ten alloys are available in seven forms. 
All are strong and tough. They bear up under 
constant wear and flexings, periodic stresses, 
fatigue and corrosion. They resist abrasion . . . 
conduct heat and electricity well... keep their 


high elasticity. We'll be glad to help you select 
the Phosphor Bronze Alloy that’s just right for 
your job. 


(ant more information ? 


Our Technical Department can give you a wealth of 
information on the properties and applications of 


Brass Company, Waterbury 20, Conn. In Canada: 


Anaconda American Brass Ltd., New Toronto, Ont. 
Reg. U.S. Pat. Off. 


METALS AT WORK 


a new kind of brass that cuts polishing time 50% 
for one manufacturer and improves product 


ANACONDA 


the name to remember in COPPER * BRASS - BRONZE 


Formbrite and Phosphor Bronze. Write to: The American 


For more information on products advertised, use Inquiry Card, page 265 


ight. on high lucter at low cost 


The high luster on these brass flashlight 
end caps didn’t come naturally. Niagara 
Searchlight Corp., Buffalo, N. Y., had 
to buff it on. This was a high-cost 
operation. Now Niagara uses 
Formbrite* .. . a new kind of drawing 
brass that provides a surface far 
superior to ordinary brasses. 
Result? Niagara reports a 50° cut 
in polishing time. Plating and 
general quality are improved, 
too. And they find 
Formbrite easy to form, 


draw or emboss. 


hate ina nameplate 


According to the Arlen Trophy 
Co., Brooklyn, N. Y., one of the 
largest trophy and premium 
manufacturers in the country, 
the appearance of a nameplate 
often means the difference be- 
tween landing or losing a sale. 
But price is important, too. 
That's why Arlen now makes 
their nameplates out of Form- 
brite. It costs no more than ordi- 
nary brasses. Yet, because of its 
superfine grain structure, it pol- 
ishes to a bright finish in half 
the time. Formbrite results in 
harder, stronger, springier, more 


scratch-resistant products, too. 
Gane 
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Product Directory 


ELLSTROM STANDARDS DIVISION 
Dearborn Gage Company + 22035 Beech Street + Dearborn, Mich. 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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Benerations 


No finer GAGE BLOCKS at any price! 


By any comparison you care to make . . . block- 
for-block, set for set... you'll find Ellstrom 
Chromium Plated Standards truly outstanding in 
the field of precision measurement. Materials used 
in their manufacture are precisely treated and 
thoroughly tested for coefficient of expansion, 
uniform hardness, and metallurgical stability. The 
durable chromium plated gaging surfaces are 
applied and finished by special Ellstrom methods 
which assure you of greater serviceability, longer 
wearing millionths. And flatness, parallelism, and 
specified accuracy of each individual block is 
fully certified by the most uncompromising final 
inspection found anywhere in the industry. 


So next time you need gage blocks, specify 
Ellstrom Standards. Furnished in 28 basic sets, 
either square or rectangular styles, with block 
sizes in step series from .010” up to and includ- 
ing 20.000”. Basic accessories also available .. . 
plus tungsten carbide wear blocks and individual 
blocks to meet your specific requirements. 


iF YOU BUY GAGE BLOCKS, you should 
have this handy new Ellstrom Standards 
Catalog. Contains complete specifications and 
prices in convenient tabular form... and a 
copy is yours for the asking. Send for it today! 


Originators of Chromium Piated Gage Blocks 


Pratt & Whitney, West Hartford 1, Conn 
Scully-Jones & Co., 1903 Rockwell St., Chi- 


cago 8, Ill. 
Supreme rae Inc., 2222 So. Calumet, 
Chicago 16, 


Union Twist Athol, Mas: 

Wesson Co., 0 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 

Plymouth, Mich. 


BABBITT 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 

Ryerson, Jos. T., & Son, 2558 W. 16th St., 

Chicago 18, Ill. 


BALANCING EQUIPMENT 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill. 

Casa Corp., 405 Lexington Ave., New York 17. 

a Machine Co. (Static and Dynamic), 
1245 E. Washington Ave., Madison 10, Wis. 

Keller Tool Co., Grand Haven, Mich. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Olsen, Tinius, Testing Machine Co., Phila- 
delphia, Pa. 

Orban, Kurt, oo, Inc., 205 East 42nd St., 
New York N.Y. 

Pope acaiines! Corp., Haverhill, Mas: 

Snyder Tocl & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand ‘ Mich. Tool Co., 2531 ith St., 

Rockford, Il, 


BALLS 


Kennametal, Inc., Latrobe, Pa. 


BARS, Phosphor Bronze 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 
Johnson Bronze Co., New Castle, Pa. 


BARS, Steel 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Bethiehem Steel Co., Bethlehem, Pa. 
Carpenter Steel Reading, Pa. 

er he Tool Steel Co., Lincoln Hwy. & State 

Chicago Heights, 
Crocibie Steel Co. of America, Chrysler Bidg., 
New York, N. Y. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa 
Republic Steel Corp., Union Drawn Steel Div., 
(Cold Drawn), Republic Bidg., Cleveland, 


Ohio. 
Rygren Joseph T., & Son, Inc., 2558 W. 16th 
Chicago 18, Wh. 
Tubing Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh 


30, Pa. 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel & Wire Co. 
Div., Carnegie-Illinois Steel Corp. Div., 
Columbia ae > Co. Div., Tennessee Coal, 
lron & R. R. Co. Div.), 436 7th Ave., Pitts- 
burgh, 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


BASES, Machinery Welded 
Mahon, ge Co., 6565 E. 8 Mile Rd., Detroit 
ic 


Peerless Production Corp., 19449 Glendale 
e., Detroit 23, Mich. 


BEARINGS, Babbitt 


Bunting Brass & Bronze Co., Spencer and Carl- 
ton Ave., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 

a” need Co., 2410 W. 18th St., Chicago 8, 


BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3260 Main ‘St., North 
Quincy, Mass.. 

Fafnir Bearing Co., New Britain, Conn. 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

New Departure Div., General Motors, Bristol, 


Con 

Nice "Ball Bearing Co., Nicetown, Philadelphia, 
a. 

Norma-Hoffman Bearings Corp., Stamford, 


Conn. 
Torrington Co., Torrington, Conn. 
(Continued on page 310) 


For more information on products advertised, use Inquiry Card, page 265 


| — 
\ 
3 
j 


The Cushman Chuck Company has engineered and 
designed an entirely new and tested approach to the 
problem of holding jet engine discs and rings. These 
new chucks have been developed in strict accordance 
with the principles of rapid-production techniques and 


chucking rigidity without distortion. 


HE CUSHMAN CHUCK COMPANY 
815 WINDSOR STREET 
HARTFORD 2, CONNECTICUT 


SCT LNOINCS 
hucking’ probl 
“> | 
Mi 
q 
gh 
\ 
\ 
, 
_&Designed for both hand and automatic chucking j 
Se 
M®perations. Engineered to your requirements. | 


misalignment is expensive 


“alignment 
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Bryant controlled alignment 


Brew mouth holes are a common internal grinding error. 
General available information advises simply turning the workhead or 
changing the length of traverse to correct this error, to generate a straight 
hole. In the case illustrated above, where bell mouth exists on both ends 
of the hole, either turning the workhead or changing the length of stroke 
will improve the shape of the hole but will not correct the error, In the 
illustration, the work axis “b” is tipped out of alignment with wheel and 
wheel path axis “a”. When the wheel, moving on axis “a”, traverses the 
front of the hole, it grinds above the work center line and the front of the 


hole will be oversize. As the wheel traverses the center of the hole, the hole 


Write for “Alignment” booklet which 
gives complete details on this interest- 
ing subject. Also ask for booking form 
on new sound, color movie— free show- 
ings arranged for engineering groups. 


\ 
. 
bad 
for better 
internal grinding 99 
— ; 


The Bryant 1130 Hydraulic In- 


ternal Grinder is a heavy-duty semi- 
automatic machine designed to handle 
a wide variety of work with minimum 
time and effort. The 30” swing permits 
grinding of straight and tapered holes 
in large diameter work to a maximum 
depth of 12”. The workhead can be 
swiveled to grind tapers up to 15° in- 
cluded angle. The workslide is mounted 
on preloaded balls to provide rigid and 
sensitive control. The left end may be 
raised or lowered to bring its axis into 
a plane parallel with the wheel path. 
Stable three point support is provided 
under the wheelslide and this, too, may 
be adjusted to insure straight line 
motion of the wheel. The Bryant 1130 
has an extremely rugged bed to meet 
the requirements of heavy work. 
Coolant and hydraulic tanks are sepa- 
rate from the bed. Write for folder, 


gives better internal grinding 


will be smaller. As the wheel traverses the back of the hole, it grinds below 


the center line and the hole will again be oversize. While the wheel contact 
may be a full line, it will not be parallel to the axis of the work. 

The only possible remedy is to correet the alignment of the workhead 
axis “b” so that it will be parallel with the wheel and wheel path axis “a”. 
Wheel wear will be uniform but, most important, the geometry of the hole 


will be correct. 


Bryant internal grinders are engineered to permit adjustment which will 


bring the workhead into proper alignment. 


see our cotalog in 


Bryant Chucking Grinder Co. 


“root Springfield, Vermont, U.S. A. 


Internal Grinders ¢ Boring Machines ¢ Internal & External Thread Gages Granite Surface Plates 


For more information on products advertised, use Inquiry Card, page 265 


no. 1309-W 9° swing, 2 spindle 
semi-automatic 


no. 1460 60” swing, 
semi-automatic 
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no. 1109 9° swing, semi-automatic | 
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no. 2209 9° swing, automatic 
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' no. 1130 30° swing, semi-automatic 
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Product Directory 


FREE 
ON 
REQUEST 


Get this interesting, informative Bulletin NOW— 
by merely asking for it. 


MACHINE COMPANY, KENSINGTON, 
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GOSS and DE LEEUW 


Here are the answers to most of your questions as to 
what “ONE-TWO-THREE” means in describing this 
outstanding development of Automatic Chucking 
Machines by Goss and De Leeuw. You'll be interested not 
only in the revolutionary design of the machine itself, but 
also in its extraordinary performance—and how it is possible 
to handle from one to three operations—in sequence or 
simultaneously without changing set up. 


CONN., U.S.A. 


For more information on products advertised, use Inquiry Card, page 265 


BEARINGS, Bronze and Special Alloy 


Bunting Brass & Bronze Co., Spencer & Carl- 
ton Aves., Toledo, Ohio. 

Haynes Stellite Div., Union Carbide & Carbon 
(oo 30 E. 42nd St., New York, N. Y. 

Johnson Bronze Co., New Castle, Pa. 

Link-Belt Co., 24] 0 W. 18th St, Chicago 8, 


BEARINGS, Lineshaft 


Fafnir Bearing Co., New Britain, Conn. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Standard Pressed Steel Co., Jenkintown, Pa. 


BEARINGS, Needle 


Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Torrington Co., Torrington, Conn. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

Fafnir Bearing Co., New Britain, Conn. 

Hyatt Bearings Div., Harrison, N. J. 

Kaydon Engineering. Corp., McCracken St., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6, Ind 

Marlin-Rockwell 402 Chandler Bidg., 
Jamestown, 

Norma-Hoffman Corp., Stamford, 
Conn. 

Orange Roller Bearing Co., Inc., Orange, N. J. 

Rollway Bearings Co., Inc., 541 Seymour St., 
Syracuse, N 

Timken Roller Bearing Co., Canton, Ohio. 

Torrington Co., Torrington, Conn. 


BEARINGS, Seif-Lubricating (Oilness) 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 


BEARINGS, Tapered Roller 

Kaydon Engineering Corp., McCracken St., 
Muskegon, Mich. 

Timken Roller Bearing Co., Canton, Ohio. 

Torrington Co., Torrington, Conn. 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Danbury, Conn. 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio 

Fafnir Bearing Co., New Britain, cone. 

Gene-al Electric Co., Schenectady, N 

Kaydon Engineering Corp., 
Muskegon, Mich. 

Link-Belt Co., 519 N. Holmes Ave., Indian- 
apolis 6 Ind. 

Marlin-Rockwell 402 Chandler Bldg., 
Jamestown, N. 

Nice Ball Bearing te. Nicetown, Philadelphia, 


a. 
Norma-Hoffman Bearings Corp., Stamford, 

Conn. 
Orange Roller Bearing Co., Inc., Orange, N. J. . 
Rollway Bearing Co., Inc., Syracuse, 
Timken Roller Bearing Co., Canton, Ohio. 4 
Torrington Co., Torrington, ‘Conn. 


BELT SHIFTERS 


Standard Pressed Steel Co., Jenkintown, Pa. 


BELTING, TRANSMISSION 

Houghton, E. F. ~ Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Link-Belt Co., 220 S. Belmont Ave., Indian- 


apolis 6, Ind 
(Continued on page 312) 
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FACBURING COMPANY 


455 EASTERN AVENUE e¢ BELLWOOD, ILLINOIS 


FULL UNIVERSAL 


‘MACHINES 


Electrically Operated—Air Controlled 


Capacities from #60 through %” in two sizes 


“ur” 


Capacities from #0 through %” in four sizes 


“TR” 


Capacities up to 1” in two sizes 


AUTOMATIC and SEMI-AUTOMATIC 
JIGS and FIXTURES 


for Indexing and Clamping 


A complete line of basic Master Fixtures to 
permit adaptation of a wide range of parts 
at high production rate with low tooling 
cost. 


FULL AUTOMATIC 


Wut “lapping Machines 
Completely automatic hopper feed nut tapping 
machines up to %'’—incorporating simplicity and 
low tooling cost. Standard taps are used. Precision 


class 3 and 4 fits and parallelism maintained at 
high speed and high production. 
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‘ELEC TRO-MAGNETIC 


22% MORE 
HOLDING 
g---------AREA 


This extra margin of holding 
power holds an extra margin of 
profit for you! 


- Get details, DEPT. M-74 


Regsedd Magno-Lock as original 


equipment on your new machines 


Magnetic Chucks ond Devices 3 
RAPIDS, MICHIGAN, 


312—MACHINERY, J uly, For more information on products advertised, use Inquiry Card, page 265 


BENCHES, Work, and Bench Legs 


Standard Pressed Steel Co., Jenkintown, Pa 


BENDING MACHINES, Angle Iron, 
Plate, Etc. 

Consolidated Mch. Tool Corp., 565 Blossom 
Rd., Rochester, N 


Hannifin Corp., 1101 §. Kilbourn Ave., Chi- 
cago, 


BENDING MACHINES, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 


Ohio 
Baldwin. Lima-Hamilton Corp., Philadelphia 

Pa 
Steel Co., Bethlehem, Pa 


Buffalo Forge Co., 490 Broadway, Buffalo, 


Engrg. Co., Chambersburg, Pa. 
Farquhar, A. B., Div. Oliver Corp., 142 North 


Duke St., York, Pa ° 
Hannifin Corp., {101 S. Kilbourn Ave., Chi- 
cago, 


Hydraulic Press Mfg. Co., 30 Lincoin Ave., 
Mt. Gilead, Ohio. 
Engrg. Corp., Kenmore Sta., Buffalo, 


Morgan toons Co., Alliance, Ohio 

Niagara Machine Tool Works, 683 North- 
land Ave., Buffalo, N. Y. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 

Wood & Co., R. D., Public Ledger Bidg., Phila- 

delphia, Pa. 


BENDING MACHINES, Pipe 
— Forge Co., 490 Broadway, Buffalo, 
Farquhar, A. B., . Oliver Corp., 142 North 
Duke St., York, 


Watson-Stillman Co. Div., H. K. Porter Co., 
Inc., Roselle, N. is 


BLAST CLEANING EQUIPMENT 

Modern tnd. come: Co., 14230 Birwood Ave., 
Detroit 4, Mich 

walls Sa Corp., Ha erstown, Md 

we 333 Nassau Ave., Brooklyn 


BLOWERS 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Phillipsburg, N. J. 


Ingersoll-Rand 


BLUING LAYOUT 
re Co., 2303 P. N. 11th St., St. Louis 6, 
0. 


BOILER TUBES 


Bethlehem Steel Co., Bethlehem, Pa. 

Republic Steel Corp., Steel an pga Div., 
Republic Blidg., Cleveland 1, Ohi 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

U. S. Steel Corp., National Tube Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


BOLT AND NUT MACHINERY 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 
— Co., 1201 W. 65th St., Cleveland 2, 
io. 
Landis Machine Co., Inc., Waynesboro, Pa. 
National Machinery Co., Tiffin, Ohio. , 
New Britain Machine Co., New Britain- -Gridley 
Mch. Div., New Britain, Conn. 


BOLTS AND NUTS 


Allmetal Screw Products Co., Inc., 821 Stewart . 
Ave., Garden City, N. Y. (Stainless a only) i 
Bethlehem Steel 0., Bethlehem, 

Elastic Stop Nut Corp., 2330 cunieall Rd., 


Union, N. J. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 


Ottemiller, W. H., & Co., York, Pa. 

Republic Steel Corp.,, Bolt & Div., 
Republic Bid Cleveland 1, Oh 

Russell, Burdsal Ward Bolt Nut 100 

Midland Ave., Port Chester, N. 


BOLTS, T-Slot 
O. K. Tool Co., Milford, N. H 
(Continued on page 314) 
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announces... A unique Indexing Machine 


Machine Indexes from precision templates which may be 
changed in o matter of minutes. 


Index Pattern may also be changed by Push Button Control. 
Index templates, inexpensive, with immediate delivery. 
Designed primarily for the Jet Engine Industry. 


May be used on any Multiple Indexing 


t wh indexi 
2-200 Indexes. pa ; where indexing patterns 


Even or uneven Indexes. Can be used on Drilling, Tapping, Mill- 
Push Button Control ing, etc. 


Extreme Index Accuracy to .001. As many as three different hole pat- 

24" Di terns may be drilled by push button 
eatallincnesicssis control without any relocation of part. 
Built-in checking device, 


No hydraulics or Geneva Mech- 
anism used. 


Table actuated by standard 
D. C. Motor and simplified con- 
trol panel using all standard 
electrical components employing 
line voltage. Conforms to J.I.C. 
Standards. 


A special machine with 
STANDARD machine 
flexibility. 


THE AVEY DRILLING MACHINE CO. Cincinnati 1, Ohio 
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Product Directory 


i 
efficiency: and « economy of operation. Sizes up to 12” are 
wedge-actuated for high speed spindle rotation. Larger sizes 


up to 36” are lever-actuated to give maximum holding power 
with minimum air consumption. Chuck body and jaws are 
made of selected steels 
and heat treated for 
strength and durability. 


AW-SET 


An exclusive Whiton 
feature which, in com- 
bination with the American Standard Serrated Jaws, gives 
Whiton Chucks the rigidity of a non-adjustable chuck and 
provides for extremely precise individual jaw adjustment. 


BOOKS, Technical 
a's Press, 148 Lafayette St., New York 


Lincoin Electric eee 22801 St. Clair Ave., 
Cleveland, Ohio 


BORING AND DRILLING MACHINES 


Baker Bros., Inc., Sta. F, P. O. Box 101, 
Toledo 10, Ohi 

Barnes rill Co., B14 Chestnut, Rockford, III. 

Barnes, W. F. & John, Co., 201 S. Water St, 
Rockford, Ul. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Canedy-Otto Div. Cincinnati Lathe & Tool Co. > 
Oakley, Cincinnati, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


Mic’ 
Foote- Burt Ge. 1300 St. Clair Ave., Cleveland 


8, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Millholland, W. K. Machinery a 6402 West- 
field Bivd., 5, Ind. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Moline Tool Co., 102 20th St., Moline, Hl. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Peerless Production Corp., 19449 Glendale 

.. Detroit 23, Mich. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 


BORING AND TURNING MILLS, Vertical 


American Steel Foundries, King Mch. Tool 
Div., Paddock Rd. and Tennessee Ave., 
Cincinnati, Ohi 

Baird Machine Co, 1700 Stratford Ave., Strat- 
ford, Conn. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

405 Lexington Ave., New York 17, 


-O 1200 Oakman Blvd., Detroit 


Giddings ‘ ‘Lewis Machine Tool Co., Fond du 

ac, Wis. 

Orban, Kurt, Co., Inc., 205 East 42nd St,, 
New York 17, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


BORING BARS 


Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, q 

Beaver Tool Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

Eclipse oueerger Co., 1600 Bonner Ave., 
Ferndale, Mich 

Ex- ay Corp., 1200 Oakman Bivd., Detroit 


ic 
i sorting, Inc., 3113 Forbes St., Pittsburgh 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 


Homestrand tInc., Larchmont 

Ingersoll Milling Mch. Co., St., 
ockford, III 

Lehmann ne Co., 3560 Chouteau Ave., 
St. Louis, 

font 1938 Thomas St., Mead- 
ville, Pa. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Unies Engineering Co., Frankenmuth 2, 


ich. 
Williams J. H. & Co., 400 Vulcan St., Buffalo 
7,N. 


BORING, DRILLING AND MILLING 
MACHINES, Horizontal 
(Floor, Planer or Table Types) 


Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 
Cosa Corp., 405 Lexington Ave., New York 17. 
Espen- Lucas Machine Works, pFront St. and 
Girard Ave., Philadelphia, 
Ex-Cell-O Corp., 120 Detroit 
32, Mich. 
Giddings & Lewis Machine Tool Co., Fond du 
is. 
. A., Co., Woodburn Ave. and Penn. 
.. Evanston, Cincinnati, Ohio. 
Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, III. 
Lucos Mch. Tool Div., New Britain Mch. Co., 
12302 Kirby Ave., Cleveland 8, Ohio. 
Millholland, W. K., Machinery Co., 6402 West- 
field Blvd., Indianapolis 5 Ind. 


(Continued on page 316) 
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| of jaw settings during tong runs. Less down 
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Division of Whitney Chain Company, Hartford 2, Connecticut, U.S. A. 


For more information on products advertised, use Inquiry Card, page 265 


NOW...a new addition to the famous HANSON processes 


HANSON-WHITNEY COMPANY 


HANSON-WHITNEY 
Internal Thread 
Comparator for 
VISUAL GAGING 


fast-accurate-economical 


This new Hanson-Whitney Internal 
Thread Comparator provides fast, 
accurate, economical, visual gaging 
of all forms and classes of internal 
threads in diameters ranging from 
34” to 119”. Thread segments are 
quickly interchangeable for inspect- 
ing other types, sizes and forms of 
threads. Accumulated errors of lead 
and pitch diameter can be analyzed 
by using the H-W Comparator 
with special two-thread segments. 


Recognized Hanson standards of 
quality are embodied in the new 
H-W Internal Thread Comparator. 
All movable parts are hardened, 
ground and lapped to precision tol- 
erances—thread segments will out- 
last several plugs. Exclusive actu- 
ating principle insures long-life 
accuracy. 

Your nearest Hanson-Whitney 
representative will gladly show you 
how to reduce your gaging costs 
with the new Hanson-Whitney In- 
ternal Thread Comparator. 
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The specialists who produce Vinco B-1 angle tangent to radius 
Dressers have skill and experience equal to that of industrial 
diamond cutters. The B-1 Dresser will dress contours on grinding 
wheels to an accuracy within .0001”. This accuracy is assured for 
the life of the dresser by its good design, sturdy construction and 
anti-dust features. The B-1 Dresser can be used on surface grinders 
as well as internal, external, ‘‘multi-purpose’’ and tool and ¢ cutter 
grinders. Its accuracy and simplicity of operation se 
take all of the “‘guess work’’ out of wheel dressing. 


FREE! Send today for this booklet. It tells all about 
the B-1 Dresser . . . has tips on dressing angles 
tangent to radii. 


VINCO CORP., 9113 Schaefer Hwy., Detroit 28, Mich. 


Mass Produced Metal Component Parts « Air- 
craft and Commercial Gears « Master Gears « 
Spline Gages ¢ Precisiondex * Gear Rolling 
Inspection Fixtures ¢ Recording Camshaft 
Comparators ¢ Optical Master Inspection 
Dividing Heads ¢ Involute Checkers ¢ Indicator 
Snap Gages. 


TRADEMARK OF DEPENDABILITY 


RY, July, 1954 


Modern Ind. Engrg. Co. 14230 Birwood Ave., 
Detroit 4, Mich. : 
Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Orban Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Peerless Production og 19449 Glendale 
Ave., Detroit 23, Mich 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

Detroit 7, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 

20, Mich. 


BORING HEADS 
Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

Beaver Tool & Engineering Corp., 2850 Ro- 
chester Rd., Box 429, Royal Oak, Mich. 
Davis Boring Tool Div., Giddings & Lewis 

Machine Tool Co., Fond du Lac, Wis. 
Gairing Tool Co., 21225 Hoover Rd., Detroit 


32, Mich. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

ae tool Corp., 1938 Thomas St., Mead- 


Milihetlond, W. K., Machinery Co., 6402 West- 
field Blvd., Indianapolis 5 Ind. 

Mummert-Dixon Co., Hanover, Pa 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 

ween Engineering Co., Frankenmuth 2, 

ich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


BORING MACHINES 

Bryant Chucking Grinder Co., Springfield, Vt. 

Chandler Tool Co., 514 Ohio Ave., Muncie, Ind 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Heald Machine Co., 10 New Bond St. Wor- 
cester 6, Mass. 

Millholland, W. K., Machinery Co, 6402 West- 
field Bivd., Indianapolis 5 

Modern Ind. Engrg. Co., 14230" Ave., 
Detroit 4, Mich. 

National Automatic Tool Co., Inc., 5. 7th and 
N Sts., Richmond, Ind 

New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich 

Simplex Machine Tool Corp., 4528 W. Mitchell 

St., Milwaukee, Wis. 


BORING MACHINES, Jig 
Ang § Sip Corp., 100 E. 42nd St., New York 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa corp. 405 Lexington Ave., New York 17, 


1638 Blue Rock, Cin- 


N 

Fosdick’ Mch. Tool Co., 
cinnati 23, Ohio. 

Hirschmann ‘Co., Carl, 30 Park Ave., Man- 
hasset, N. Y 

Kearney & Trecker Corp., Milwaukee, Wis. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn 

Orban, Kurt, $4, ‘a 205 East 42nd St., 


Pratt & Whitney, West Hartford 1, Conn 
Scherr, George, Co., Inc. 200 Lafayette s., 
New York 12, N. ¥. 


BORING TOOLS 

American Steel Foundries, King Mch. Tool Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn. 

—"s Bros. le Co., 5200 W. Armstrong 

hicago, 

Atrax Co. Conn. 

Beaver ool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Bullard Co., Brewster St., Bridgeport ‘. Conn. 
Carboloy Dept., General Electric Co. x 237 
Roosevelt Park Annex, Detroit 33, Eick 
Davis Boring Tool Div., Giddings & Lewis 

Machine Tool Co., Fond du Lac, Wis. 
Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndole, Mich 
Ex-Ceil-O Corp., 1200 Oakman Blvd., Detroit 


32, Mich. 
Inc., 3113 Forbes St., Pittsburgh 
, Pa. 
—_ Tool Co., 21225 Hoover Rd., Detroit, 
ich, 
Giddings & Lewis Mch. Tool Co., Fond du Lac, 


Wis. 

Gorham Tool Co., 14400 Woodrow Wilson, De 
troit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, if 

Kennametal, Inc., Latrobe, Pa. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis 

McCrosky Fool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

Metal Carbides Corp., Youngstown, Ohio. 


(Continued on page 318) 
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WITH HANNIFIN PRESSES 


YOU STRAIGHTEN 
BY EYE! 


HERE’S HOW AND WHY: 


See how easy and quick straightening operations are with Hannifin 
Hydraulic Straightening Presses. The answer is Hannifin’s ex- 
clusive, Sensitive Pressure Control . . . so sensitive that a touch 
of the finger causes the press to respond. With it an operator 
‘ quickly becomes skilled at “straightening by eye.’’ Ability to 
stop ... re-start... or retract assures safety. Capacities to 150 
tons. Investigate how to speed work . . . improve uniformity with 
‘ Hannifin Straightening Presses. Hannifin Corporation, 1101 S.J, 
Kilbourn Ave., Chicago 24, IIl. 


Rod to be straightened is placed in fixture on Hannifin 
25-ton Straightening Press.* Centering fixture available. 


Operator rotates re against deflection indicator. Dial Operator moves Sensitive Pressure Control slightly, ram 
reads .008 at point of maximum deflection. © moves down just enough to overcome springs of roller 

fixture and bring rod down on table blocks. (Note pressure 
gauge has barely moved off zero.) 


NOTE, For simplicity, we 
have assumed that the 
operator got exactly the 
correction he needed on 
one try. While this often 
happens, the usual se- 
quence is bend and try, 
bend and try. As you can 
see, however, successive 
bends can be made very 
quickly 


4 Now operator “'straightens by eye." Light finger touch 
© bends rod just beyond yield point so it will take perma- 
nent "set" in desired direction. (Gauge shows press exerting o ‘ 
force of 6 tons—but operator watches rod—not gauge.) Sensitive Pressure Control is released and rod again ro- 

® tated against indicator . . . deflection is .001, well within 
limits. Next piece! 


*While a much smaller press could be used for this particular job, notice how 
J the extra sensitivity of Hannifin controls makes it possible to do a wide range 
of straightening work on a single press. 


WRITE FOR BULLETIN 130 


Hannifin Representatives Are at Your Service 


in These Leading Industrial Centers HenniGn Corporation, 1109 S. Kilbourn Ave., Chicago 24, Illinois 
Atlanta, Buffalo, Cincinnet, Clevelend, Dallas, Dayton, Denver, Detroit, Houston, Please send me Bulletin 130 on Hannifin Hydraulic Presses. I under- 
Los Angel , Moline, New Orleans, New York, Philadelphia, stand it includes information on Hannifin Straightening Presses. 
Pitsburgh, Ri-hmond. Ve.; Rochester, N. Y.; St. Louis, Seattle, South Bend, Ind.; Wash- 
ington, D. C.; Worcester, Mass. In Canada, Tem Sales Co., Toronto & Windsor. 


Hydraulic Presses © Pneumatic Presses © Hydraulic Riveters 
Hydraulic Cylinders © Air Cylinders ¢ Air Control Valves 
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Product Directory 


Another Cleveland Design 
to Speed Production! 


COMBINATION CLEVELAND REAMING 
AND THREADING MACHINE 


PARTS: LB type fittings with external threads. Vapoil Connec- 
tor Bodies 90°. Vapoil Connector Bodies straight. 


MATERIAL: LB type fittings of Malleable Iron; other parts of 
cast aluminum. 


A vertical combination machine consisting of a heavy 
duty Cleveland 21” Power Index Table, mounted onan 
all welded and normalized steel base with columns to 
support the machined units. 
pane wren The tapping unit is Model E-3 Cleveland Lead 


eory Screw Production Tapping Head. 


— and clamping fixtures, with interchangeable jaw 


Mounted on top plate, six hand operated locating 


sets. 
yaneene Write today for Catalog No. MY-74 


of this 
Guide 


CLEVELAND 


tapping machine co. 


A Subsidiory of AUTOMATIC STEEL PRODUCTS, INC. + CANTON 6, OHIO 


Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Union Twist Drill Co., Athol, Mass. 
Universal Engineering Co., Frankenmuth 2, 
Mich. 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 
bs <a H. & Co., 400 Vulcan St., Buffalo 


BRAKES, Press and Bending 

Bliss E. W., Co., 1375 Raff Road, S. W., 
Canton, Ohio. 

Cincinnati Shaper Co. Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 

oe Div., Lodge & Shipley Co., Hamilton 
, Ohio. 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill. 

Ferracute Machine Co., Bridgeton, N. J. 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, Ill. 

Watson-Stiliman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


BROACHES 


American Broach & Mch. Co., Ann Arbor, 
Mich. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Lapointe Mch. Tl. Co., Tower St., Hudson, 


Mass. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 

Zagar Tool, Inc., 24000 Lakeland Blvd., Cleve- 
land 23, Ohio. 


BROACHING MACHINES 


American Broach & Mch. Co., Ann Arbor, 
Mich. 

Cincinnati Milling Mch. Co., Cincinnati, Ohio. 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Foote-Burt Co., 130 St. Clair Ave., Cleveland 


; io 
Lapointe Mch. Ti. Co., Tower St., Hudson, 
Mass. 
— Co., 1560 W. Pierce St., Milwaukee 4, 
is. 


Wilson, K. R., 213 Mill St., Arcade, N. Y. 
Zagar Tool Inc., 24000 Lakeland Blivd., Cleve- 
land 23, Ohio. 


BRONZE 


American Brass Co., Waterbury 20, Conn. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Johnson Bronze Co., New Castle, Pa. 

Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Wire Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 


BUFFERS 


Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. (Portable Elec.). 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 


BULLDOZERS 


Ajax Mfg. Co., Euclid, Cleveland 17, Ohio. 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Atrax Co., Newington, Conn. 

Lima-Hamilton Corp., Philadelphia 42, 


a 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Hufford Machine Works, Inc. (Stretch-wrap) 
1700 E. Grand Ave., El Segundo, Cal. 

Lake Erie Engineering Corp., Kenmore Station, 
Buffalo, N. Y. 

Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N. J. 


(Continued on page 320) 
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form a range of 
is much lower than 
with so many spe 


Whether you need tool room accuracy or 
production economy, you'll save time and 
money with the versatile Geargrind Uni- 
versal Oscillating Grinder. 


With its various simplified attachments, it 
is designed to perform a// of these pre- 
cision grinding jobs: 


@ internal and external cylindrical surfaces 


@ generated or formed spherical internal 
and external surfaces 


@ external conical surfaces 


@ internal tapers 


@ ball bearing races and fillets 


YOU'LL WANT ALL THE FACTS 


We have prepared a 
comprehensive 6-page 
catalog on all the infor- 
mation and specifications 
of this unique grinder. 
Please write we'll be 
happy to send it to you, 
along with a quotation of 
Geargrind’s new low 
prices. 


Now...For toolroom 
or production work 
—a really versatile 
and rugged 

universal grinder 


The Geargrind Universal 
Oscillating Grinder for Fine 

Finishing of Spherical—Conical 
—Cylindrical Surfaces 


Typical examples of work performed on 
the Geargrind Universal Precision Grinder 


Ball stud, alloy steel, carbu- Flanged ball socket, cast 
rized and hardened. Held iron. Held in a diaphragm 
in a collet. chuck. 


PED HOLE - i} 
| | | 
| 


| | 

| bs 
| +} } 


Grinding wheel adapter. External cylindrical grind- 
Grinding the tapered hole. ing. 
Held in a precision 4-jaw 


chuck. 


THE GEAR GRINDING MACHINE CO. 
3921 Christopher 
Detroit 11, Michigan 
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j 
‘The Geararind Universal sal Oscillating Grinder will per- 
grinding operations. Its initial cost 
would be expected for a grinder 
t 
\ tee! 
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Cutting\ edges on 


one KENDEX toot | 


No tool grinding expense and minimum machine 
down time for tool changing—these are the ad- 
vantages you obtain from multiple-edge Kendex 
“throw-away” insert tools. For example: 

A Kendex round insert, used to bore 214" cast 
iron stators, machined 300 pieces before one cut- 
ting edge dulled. Then, without removing the shank 
from the boring bar, the “button” was revolved to 
a new cutting position, until 3,000 stators were 
machined with the insert’s 10 cutting edges. Best 
previous performance, by a conventional brazed 
tool, was 400 stators per tool grind. 

Kendex precision-ground buttons have Kenna- 
metal’s high wear-resistance, for long life. Screw- 
mounted, they can be rotated in seconds to new 
cutting positions without removing or resetting the 
tool holder ... a great time-saving feature. When all 
cutting edges are used, the insert is thrown away 
replacement cost is slight compared to that of 
regrinding. 

Only Kennametal makes Kendex “throw-away” 
inserts. Ask your nearest Kennametal tool repre- 
sentative to help you apply this cost-saving tooling 
to suitable operations in your plant. Kennametal 
Inc., Latrobe, Pa. 


*Registered Trade-Marks 


How KENDEX* Works 


Hard, strong, wear-resistant Kenna- 
metal is molded into square, round, 
or triangular Kendex inserts, which 
are precision ground. 


Kendex inserts are 
mounted to suitable 
tool holders with 
socket head screws. 


3 


When edge be- 
comes dull, insert is 
turned to new cut- 
ting position. When 
all cutting edges 
have been used, in- 
sert is thrown away; 
no regrinding. 


AMETAL 


IDE TOOLING 
PRODUCTIVITY 


Product Directory 


RS 
See Files and Burs, Rotary 


BUSHINGS, Brass, Bronze, Carbide, Etc. 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Haynes Stellite Div., Union Carbide & Carbon 
com. 2 30 E. 42nd’ St., New York 

Johnson Bronze Co., New Castle, Pa. 

Kennametal, Inc., Latrobe, Pa. 


BUSHINGS, Hardened 
Colonial Bushings, Inc., 31780 Groesbeck Hwy., 


Fraser, Mich, 

Danly Machine Specialties, , 2107 S. 52nd 
Ave., Chicago 50, Ill. 

1200 Oakman Bivd., Detroit 

1025 Southbridge St., 


Ex-Cell-O Corp., 
, Mich. 
Leland-Gifford 
436 7th Ave., Pittsburgh, 
, 255 N. 18th St 


Worcester 
U. 4 Steel éo., 


U. Tool Co., Inc 


, Ampere, 


BUSHINGS, Jig 


Colonial | 
Fraser, Mic 


, 31780 Groesbeck Hwy., 
Ex-Cell-O Cor. 1200 Oakman Blvd., Detroit 


Mich 
Universal Engrg. Co., 


Frankenmuth, Mich. 
CABINETS, Tool 


Armstrong Bros. Tool Co., 
Ave., Chicago, Ill. 


5200 W. Armstrong 


CALIPERS 


Alina Corp., 401 Broadway, New York 13,N. Y. 

Ames, B. C., & Co. (Dial), Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Lufkin Rule Co., Hess Ave., ———. Mich. 

Millers Falls Co., Greenfield, Mas: 

Scherr, George, Co. 200 Lafoyette 
New York 

Starrett The L. 3 ge Athol, Mass. 

Taft-Peirce Mfg. Woonsocket, 


CAM CUTTING MACHINES 
ae Corp., 405 Lexington Ave., New York 17, 


alee’ Gear Shaper Co., Springfield, Vt. 


Frew Machine ae 121 East Luray St., Phila- 
delphia 20, Pa 

Hirschmann Co., "Carl, 30 Park Ave., Man- 
hasset, N. 

Pratt & Whitney, West Hartford 1, Conn 

Sunstrand Machine Tool Co., 2531 


Rockford, Ill. 


CAM MILLING AND GRINDING 
MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 


ford, Conn. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Landis Tool Co., Waynesboro, 


Orban, Kurt, Co., Inc., 205 Est 42nd St., 
New York EP N. 


Rowbottom Machine Co., Waterbury, Conn 


CAMS 


Eisler Engrg. Co., Inc., 760 S. 13th, Newark 3, 
N 


Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 


Rowbottom Machine Co., Waterbury, Conn 


CARBIDES, TANTALUM, 
TITANIUM AND TUNGSTEN 
Kileghany Ludium Steel Corp., Pittsburgh, Pa. 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Firth Sterling, Inc., 3113 Forbes St., Pitts 

burgh 30, Pa. 
Kennametal, Inc., Latrobe, Pa. 


Metal Carbides Corp., Youngstown, Ohio. 
Super Tool Co., 21650 Hoover Rd., Detroit 13, 
Mich. 
Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 
Wesson Metal Corp., 
Willey’s Carbide Tool Corp., 
Hwy., Detroit. 1, Mich. 
(Continued on page 322) 
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SALES OFFICES IN PRINCIPAL CITIES 


NUMBER ONE 
20,000 POUNDS 


NUMBER SIX specifically used for forging aircraft components. 200,000 pound AJAX 


’ ‘ FORGING ROLL shown at the left and foreground above is designed for pre-rolling blanks for 
subsequent DROP forgings. 
° ° NUMBER ONE universally used in aircraft, automotive, agricultural industries. 20,000 


pound AJAX FORGING ROLL shown at the right above is designed for rolling reduced tapered 
and straight forgings and pre-rolling blanks for subsequent PRESS forgings. 


BUILT IN SIX SIZES FROM NUMBER O TO NUMBER 6. 
ILLUSTRATED AND DESCRIBED IN BULLETIN 91A., 


MANUFACTURING COMPA 
- EUCLID BRANCH P. O. CLEVELAND 17, OHIO 


10 S. DEARBORN ST 
ICAGO 3, ILLINOIS 


wy 
* 
1 
16 
an 


Product Directory 


Millers Falls 
versatile No. 52 


on a job that “couldn’t be done” 
with a power screw driver 


Driving tiny optical screws 
(.045” diam., 90 threads per 
inch) in delicate eye glasses - 
for years this operation has been 
considered impossible for a 
power driver, 

Yet today a Millers Falls No. 
52 is doing the job- quickly, 
accurately, safely - and saving 
64% in labor costs for a leading 
optical manufacturer. 

The secrets: 1) Millers Falls 
patented, super-sensitive ‘‘Ad- 
justomatic’® Clutch, which is 
capable of controlling torque to 
inch-ounces. 2) Ingenious spe- 
cial fixtures developed as a result 


MILLERS FALLS 
TOOLS 


SINCE 
1868 


¢ She of 
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of Millers Falls wide experience 
in solving similar problems. 

Delicate or High Torque Driving 
— No Job Too Tough for Millers Falls 

Electric Screw Drivers 
Again and again, manufacturers 
have found the answer to faster, 
more economical assembly in 
Millers Falls Electric Screw Driv- 
ers. Whether your requirements 
call for delicate, feather-light 
torque control or powerful, 
heavy-duty driving, Millers Falls 
has the drivers and the know- 
how to save you time and money 
on practically any screw driving 
application, 

Write for complete details on 
Millers Falls wide line of high- 
speed electric screw drivers. Ca- 
pacities for machine screws up 
to 34”, for wood screws up to 
420-21”. Full information on 
request — or better yet, let us 
arrange for a convincing dem- 
onstration on your own work, 


MILLERS FALLS COMPANY 
GREENFIELD, MASS. 


CASEHARDENING FURNACES 
See Furnaces, Heat-Treating 


CASTINGS, Aluminum, Brass, Bronze, 
Magnesium, Etc. 

Bethlehem Steel Co. (Brass and Bronze only), 
Bethlehem, Pa. 

Bunting Brass & Bronze Co., Spencer and Carl- 
ton Aves., Toledo, Ohio. 

Mueller Brass Co., Port Huron 35, Mich. 


CASTINGS, Die 

American Brass Co., Waterbury 20, Conn. 

Lehigh Foundries, Inc., 1500 Lehigh 
Easton, Pa. 

Madison-Kipp Corp., Madison, Wisc. 


CASTINGS, IRON 


Bethlehem Steel Co., Bethlehem, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Chambersburg Engineering Co., Chambersburg, 


Pa. 

Lehigh Inc., 1500 Lehigh ODr., 
Easton 

Link- Belt’ Co, 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 


CASTINGS, Steel, Alloys, Etc. 


Allegheny Ludlum Steel Corp., ne, Pa 
Bethlehem Steel Co., Bethlehem, 
wre Steel Fdry. & Mch. 


a Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 £. 42nd St., New York. 

Lebanon Steel Foundry, Dept. J, Lebanon, Pa. 

Link-Belt Co., 180 W. Duncannon Ave., Phila- 
delphia 20, Pa. 

U. S. Steel Corp., Columbia Steel Co., Div., 
436 7th Ave., Pittsburgh, Pa. 


CEMENT, Disc Grinding Wheel 
“= re Corp., 333 Nassau Ave., Brooklyn 


CENTERING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Machine Works, Front St., and 
Girard Ave., Philadelphia, Pa 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Millholland, W. K., Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Synder Tool & Engrg. ‘Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sunstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill 


CENTERS, Lathe 


Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chicago-Latrobe Twist Drill Works, 411 W. 

Ontario St., Chicago, Ill. 
Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 
Firth Sterling, Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 
Gorham Tool Co., 
Detroit, Mich. 
Haynes Stellite Div., Union Carbide & Carbon 
end 30 E. 42nd St., New York. 

Kennametal, Inc., Latrobe, Pa 

Metal Carbides Corp., Youngstown, Ohio. 

Scully-Jones & Co., 1903 Rockwell St., Chi 
cago 8, Ill. 

South Bend Lathe Works, Inc., 
St., South Bend, Ind 

Super a Co., 21650 Hoover Rd., Detroit 13, 
Mich. 

Wesson Co., 1220 ‘Woodward Heights Blvd., 
Ferndale, Mich 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes, 40600 Plymouth Rd. 
Piymouth, Mich. 


14400 Woodrow Wilson, 


425 E. Madison 


CHAINS, Power Transmission and 
Conveyor 
Boston a Works, 3200 Main St., North 


uincy, Mass. 
Link-Belt Co., 220 S. Belmont Ave., 
apolis 6, In 
Gear Co., 1333 179th St., Cleveland, 
Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 
(Continued on page 324) 
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Now... 


You can produce MORE for LESS with 
“ONE STOP” TOOLING SERVICE 


Profit, today, must come from money makes fooling the key to 
production . . . with overhead, _ profit! 

sales, labor, and material costs at Only Firth Sterling can serve 
constant or increasing high levels. | you so completely in solving the 
The need to produce more prod- _ tooling problems that enable you 
uct for the same money or the to make production profits . . . for 
same volume of product for less _ these six convincing reasons: 


UNBIASED RECOMMENDATIONS Because Firth Sterling makes both 
steel and carbide tooling materials, you get completely unbiased 
recommendations. The exactly right tools or tooling materials will be 
matched to your production needs, resulting in better, faster, cheaper 
production. 


UNLIMITED SELECTION On/y Firth Sterling offers so many grades, 
styles and sizes of both steels and carbides from one source of supply 
... 16 High Speed Steels, 53 Tool and Die Steels, 6 High Temperature 
Alloys, 12 Tungsten Carbides embracing standard tools and tips, 
toolholders and inserts, dies, perforators, and “specials” plas Chromium 
Carbides, Stainless Specialties, Titanium Carbide Cermets, Firth Heavy 
Metal, and Zirconium! 


EFFECTIVE NATIONAL DISTRIBUTION Three plants, 4 warehouses, 11 
branch offices and 135 distributors strategically located in the manu- 
facturing centers of the country assure readily accessible supply sources 
for all your tooling needs. 


CONSTANT RESEARCH Continuing full-scale research with emphasis 
on product improvement, specialty steels, carbides, new metals and 
rew methods assures you years-ahead tooling procedures when you 
make Firth Sterling your one-stop source of supply. 


PACKAGED TOOL LINE The most complete line of packaged tools 
available comes in standard quantities, easy to handle, stock, identify 
and inventory ... in both steel and carbide. 


ONE SOURCE MAKES SENSE Yes, only Firth Sterling can so adequately 
provide one-stop, one-source-of-supply tooling service with its assur- 
ance of unbiased recommendations, simplified lower-cost ordering . .. 
resulting in better, faster, cheaper production. It makes sense, doesn’t 
it? Ask Firth Sterling to analyze your tooling problems . . . to produce 
more for less, 


Sterling 


GENERAL OFFICES: 3113 FORBES ST., PITTSBURGH 30, PA. 


OFFICES AND WAREHOUSES*: BIRMINGHAM CHICAGO* CLEVELAND DAYTON DETROIT* HARTFORD* 
HOUSTON LOS ANGELES* NEWYORK PHILADELPHIA PITTSBURGH WASHINGTON WESTFIELD, NJ. 
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Product Directory 


Thousands of satisfied users 
testify to Supreme Brand Chucks 
engineering excellence ...the chuck with 
the unexcelled quality that keeps 
your tool costs down by keep- 


ing production up. 


SUPREME PRODUCTS, INC., 2222 So. Calumet Ave., Chicago 16, Ill. 


CHISELS AND CHISEL BLANKS 


Bethlehem Steel Co., Bethlehem, Pa. 
Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 


CHUCKING MACHINES 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio. 

Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt Machine A 1245 E. Washington Ave., 
Madison 10, 

Goss & Mch. Co. (Multiple Spindle), 
Kensington, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

National Acme Co., (Single and Multiple 
Spindle) 170 E. 131st St., Cleveland, Ohio. 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. |. 

Sunstrand Mch. Tool Co., 2531 I!th St., 
Rockford, Ill. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


CHUCKS, Air Operated 
Cushman Chuck Co., Windsor Ave., Hartford 2, 


onn. 
Gisholt Machine o-. 1245 E. Washington Ave., 
Madison 10, 
Hufford iaethine Works Inc., 1700 E. Grand 
Ave., El Segundo, Cal. 
Lo ansport Machine Co., Inc., 810 Center 
ve., Logansport, Ind. 
Mead ogo a Co., 4114 North Knox Ave., 


470 Vanderbilt Avenue, 


Chuck Co., 344 Church St., New 
Britain, Conn. 
Tomkins-Johnson Co., Jackson, Mich. 
Whiton Machine Co., 190 Howard St., New 
London, Conn 
Zagar Tool, ine. 24000 Lakeland Blivd., Cleve- 
land 23, 


CHUCKS, Collet or Split 
See Collets 


CHUCKS, Diaphragm 


DoAIl! Co., 254 N. Laural Ave., Des Plaines, III. 
Gleason Works, 1000 University Ave., Roches- 


ter, N. Y. 
Van Norman Co., 2640 Main St., Springfield 7, 


Mass. 
Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


CHUCKS, Drill 


Ter fo Inc., 592 Johnson Ave., Brook- 

yn, 

Hirschmann Cc., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Jacobs Mfg. Co., West Hartford, Conn. 

aS ool Corp. ., 1938 Thomas St., Mead- 
ville, Pa. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N.Y. 

Scully- Ce., 1903 Rockwell St., Chi- 
cago 8, 

Skinner 4 Co., 344 Church St., New 
Britain, Conn. 

Supreme Products, Inc., 2222 So. Calumet, 
Chicago 16, 

Whitman & a 40600 Plymouth Rd., 
Plymouth, Mich. 


CHUCKS, Full Floating 


Errington Mechanical Laboratory, 24 alias 
Ave., Stapleton, Staten 
Gisholt Mch. Co., Madison 10, 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 
Universal Engineering Co., Frankenmuth 2, 
ich. 


(Continued on page 326) 
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fOr 
high speed 
nonferrous. 
metal milling 


 HI-FEED 
HI-SPEED 
MACHINES 


Not “imagineering” hopes of 
the future, but actual heavy 
duty, super-high-speed milling 
machines . . . performing the 
tough, rough jobs that demand 
endurance and stamina twenty- 
four hours a day. Such are the 
Onsrud machines that are help- 
ing to build the jets and proto- 


precision parts to the huge 
structural plate members of 
wings and fuselage... removing 
colossal quantities of metal at 
fantastic production speeds. 
Onsrud machine design princi- 
ples, now proved by almost 
twenty years of application are 
the key to the fastest produc- 


A types of America’s aircraft tion in nonferrous milling... 

: . industry. Designed for the mill- for the aircraft industry, and 

tS Se. - . ing of aluminum and related all other fields of nonferrous 
chine in metalworking ! metals, these Onsrud machines metalworking. Typical Onsrud 


mill everything from small machines are shown here. 


Reduce$ from hours to 
minutes, profile milling- 
jobs with irregular con- 
tour . and taper mill- 
ing of “skin sheets” and 
plates. 


Onsrud Radial Arm Mill- 
ing Machine (or router) 

.. for high speed cut- 
out milling of flat sheet 
parts. 


Onsrud A-80 Series Spar 
Mills . .. for the high 
. speed milling of long 

structural parts in one set- 
. up. Now built in bed 
, lengths up to 90 feet. 
° Larger sizes can be built 
when required. 


Onsrud A-24 Milling Ma- 
chines . , . for general 
milling 6f all types of 
parts. Horizontal head 
permits /‘rise and fall” 
milling under profile bar 


control. ° 
For faster, lower cost production milling... in 


aircraft and all other industries .. . let Onsrud 


engineers five you complete information. 


ONSRUD MACHINE WORKS inc. 


3940 PALMER STREET CHICAGO 47, ILLINOIS 


For more information on products advertised, use Inquiry Card, page 265 
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Product Directory 


WHERE PRECISION COUNTS 


LAYOUT SURFACE PLATE 


Precision- built for tool and machine in- 
dustries, Challenge Equipment comprises 
a selection of time-saving devices for lay- 
out, inspection, checking, lapping, weld- 
ing and assembly operations. Included in 
this line are Layout Surface Plates .. . 


Clamp Edge Layout Plates . . . Reading 


Tables . 
Checking 
Tables... 


SEMI-STEEL SURFACE PLATE 
Lapping Plates . . . Welding Tables... 


Surface Plates ... Surface Plate Equipment 
. Bench Plates and Blocks. Check the 
coupon below for complete information on 


any or all products. 719 


TRADE-MARK ® 


CH omg NGE MACHINERY Oo. 


‘actories Show Room: 
GRAND HAVEN, MICHIGAN 


Send details as checked below: : 


(0 Layout Surface Plates () Work Benches 
( Surface Plate Equip. () Utility Bench 

Complete Catalog Welding Tables 
Firm Name. 


Street 
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CHUCKS, Gear 
i 1000 University Ave., Roches- 
t 


Horton Chuck, Windsor Locks, Conn. 

Supreme Products, Inc., 2222 So. Calumet, 
Chicago 16, 

Woodworth, N. v3 vee 1300 E. Nine Mile Rd., 
Detroit 20, Mich 


CHUCKS, Lathes, etc. 


Buck font Co., 220 Schippers La., Kalamazoo, 
Mic 

Bullard Co. Brewster St., Bridgeport 2, Conn. 

Cushman Chuck Co., Windsor Ave., Hartford 
2, Conn 

Gisholt Mch. Co., Madison 10, Wis. 

Horton Chuck, Windsor Locks, Conn. 

Jacobs Mfg. Co., West Hartford, Conn 

Jones & Lamson Mch. Co., Springfield, Vt. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 

’ ass 
Scherr, George, 200 Lafayette St., 


New York tae 
"344 Church St., New 


Skinner Chuck 
Britain, Conn. 

South Bend Lathe vom, Inc., 425 E. Madison 
St., South Bend, In 

Standard Tool Co., 3950 Chester Ave., Cleve- 
land, Ohio 

Warner & Swasey Co., 5701 Carnegie Ave., 


Cleveland 3, Ohio 
190 Howard St., New 


Whiton Machine Co., 
London, Conn. 

Zagar Tool, Inc., 24000 Lakeland Blvd., Cleve- 
land 23, Ohio. 


CHUCKS, Magnetic 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Hanchett Magna-Lock Corp., Big Rapids, Mich. 
Taft-Peirce Mfg. Co., Woonsocket, i 
Walker, O. S., Co., inc., Worcester, Mass. 


CHUCKS, Power Operated 


Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CHUCKS, Quick Change and Safety 


Mechanical Leboretory, 24 Norwood 
Stapleton, S. N. 

‘Charles Co. Conn. 

Mec rocky Tool Corp., 1938 Thomas St., Mead- 
ville 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill 

Universal Engineering Co., 
Mich. 


Frankenmuth 2, 


CHUCKS, Ring Wheel 


Gardener Mch. Co., Div. Landis Tool Co., 414 E. 
Gardner St., Beloit, Wis. 


CHUCKS, Tapping 

DoAll Co., 254 N. Laurel Ave., Des Plaines. III. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. 

Jacobs wy > Co., West Hartford, Conn. 

McCrosk ool Corp., 1938 Thomas St., Mead- 


ville, Pa. 

Procunier Safety Chuck Co., 18 5S. Clinton St., 
Chicago, Ill. 

Scully- + Co., 1903 Rockwell St., Chi- 
cago 8, 


Skinner Chuck Co., 344 Church St., New 
Britain, Conn. 


CIRCUIT-BREAKERS 
General Electric Co., Schenectady 5, N. Y. 


CLAMPING APPLIANCES FOR 
MACHINE TOOLS 


Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 


CLAMPS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Brown & Sharpe mfp. Co., R. 

ousy Mch. ‘Inc., 2107 ‘S. Sind 
Ave., Chicago 50, 

Lufkin Rule Co., Saginaw, Mich. 


Mead Specialties Co., 4114 N. Knox Ave., 
Chicago 41, Ill. 

& Grinder, In 

Starrett, “The L. S., Co., Athol, Mas 

Williams, j. 4. & Co., 400 Vulcan st. Buffalo 
7, N. 


nc., Brighton, Boston 


CLEANERS, Chemical, for Metal 
Bullard Co., Bullard-Dunn Process Div., Brew- 


ster St., Bridgeport 2, Conn. 
Oakite Products, Inc., 19 Rector St., New York 


CLUTCHES 

Clearing ee Corp., 6499 W. 65th St., Chi- 
ca 

Farre “Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn 

roms Co., 23609 Hoover Rd., Van Dyke, 


Link Belt Co., 300 West Pershing Rd., Chicago 
Wh. 


Lipe- Rollway Corp., 806 Emerson Ave., Syra- 
cuse, N. Y. 

Rockford Clutch Div., Borg-Warner Corp., 410 
Catherine St., Rockford 

Disc Clutch Co. 1361 Racine St., Racine, 


COLLARS, Safety 
Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, 


Standard Pressed Steel Co., Jenkintown, Pa. 


COLLETS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoAIll Co., 254 N. Laurel Ave., Des Plaines, Hl. 

Gisholt Mch. Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, 

omg Bros., Inc., 1418 College Ave., El- 
mira 

New Britain ‘Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Ri ae — & Grinder, Inc., Brighton, Boston 
5 

Scully- Jones & Co., 1903 Rockwell St., Chi- 
cago 8, lil. 

South Bend Lathe Works, , 425 E. Madison 
St., South Bend, Ind 

Tomkins-Johnson Co., Jackson, Mich. 

Union Twist Drill Co., Athol, Mass. 

Universal Engrg. Co., Frankenmuth 2, Mich. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, Ohio. 


COMPARATORS 
See Gages, Comparator. 


COMPARATORS, Optical 


DoAll Co., 254 Laural Ave., Des 

Eastman Kodak Co., Rochester, N. 

Hirschmann Co., Carl, 30 Park aie Man- 
hasset, N. Y. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Scherr, George, Co., ate 200 Lafayette St., 
New York 13,.N 


COMPOUNDS, Cleaning 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa 

Oakite Products, Inc., 19 Rector St., New York. 


COMPOUNDS, Cutting, Grinding, Metal 
Drawing, Etc, 
Cites 9 Service Oil Co., 70 Pine St., New York, 


Houghton E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Broaching & Lopping). 

om, ‘Products, ‘Inc., 19 Rector St., New York, 


Shear- Speed Chem. Prod. Div., Michigan Tool 
Co., 7125 E. McNichols Rd., Detroit 2, Mich. 
Sinclair Refining Co., 600 ‘Fifth Ave., New 


York. 

Standard Oil Co. (Indiana), 910 S. Michigan, 
Chicago, 

Stuart, Oil Co., Ltd., 2739 S. Troy St., 
Chica ° 33, 

Sun Oil , 1608 Walnut St., Philadelphia, Pa. 

Texas Co. "135 E. 42nd St., New York, ¥, 


(Continued on page 328) 


For more information on products advertised, use Inquiry Card, page 265 
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OILGEAR DRIVES ON GLAMORGAN 
CENTRIFUGAL PIPE CASTING MACHINE 


Something more than 5 years ago, 
the Glamorgan Pipe & Foundry 
Company, of Lynchburg, Va., a 
leading manufacturer of cast iron 
pipe, designed its own centrifu- 
gal pipe casting machine, using 
Oilgear Fluid Power equipment 
to tilt the ladle and move the cast- 
ing Carriage. 


The degree of control over 
pouring rate and carriage travel 
afforded by Oilgear has had 
almost unbelievable results. Scrap 
caused by irregularities in mov- 
ing parts has become negligible. 
Weight controls are well within 
the close limits set by Industry 
specifications. Only 3 men are 


needed to operate the equipment. 
Despite the fact the machine has 
averaged 500 operations per day 
since 1948, maintenance on Oil- 
gear equipment has totaled less 
than $200.00. The fumes and dirt 
necessarily presentin foundry 
operations have had no effect on 
Oilgear fluid power equipment. 


TYPICAL OF OILGEAR’S ABILITY TO SOLVE MACHINE DESIGN PROBLEMS 


Sure it takes power to tilt a ladle and move a pipe cast- 
ing machine carriage. But above all, it takes absolute 
and precise control of the speed of pouring and the 
speed of carriage travel if the product is to be perfect 
and uniform. 

It not only takes power but power under control to 
print in register on flimsy cellophane at high speed, 
to set up paper piles for repetitive serial cuts to hairline 
register automatically, to cut fish on a continuous con- 
veyor to accurate weight for canning, to vary the speed 
of a large beater automatically to conform sensitively to 
the changing viscosity of the mass. 

These are all triumphs of Oilgear Fluid Power— 
where this flexible, controllable, versatile power leads 
the way to better machine design or to the solution of 
hitherto unsolved problems. 

Think of Oilgear Fluid Power as identical with elec- 
trical power... generated by a pump... applied over 
conductors through a motor or motor element. But 


Oilgear Fluid Power can be converted into linear move- 
ment as well as rotary; can be exerted statically, without 
motion; can be varied infinitely, steplessly without ad- 
ditional equipment. 

And the unique Oilgear design is oil hydraulic de- 
sign at its simplest and best. It is generally accepted as 
the leader in its field. It will cost you nothing to see 
what Oilgear can do to improve the salability of your 
equipment... may profit you and your users in an 
amazing degree. THE OILGEAR COMPANY, 1569 W. 
Pierce St., Milwaukee 4, Wisconsin. 


9 
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EAR DESIGN and manufacture in 
general, are ancient arts, but for 
the requirements of modern machines 
the scope of analysis, detail design, 
and test techniques have had to be ex- 
tended far beyond the considerations 
acceptable only a relatively short time 
ago. For example, results obtained by 
the aircraft industry have revealed 
greater possibilities for the application 
of high power gearing. 

The high speeds involved in these 
types of gear drives, however, create 
particularly strict requirements for 
accuracy and uniformity of the gears. 
And this is the very reason why before, 


during and since the war, the produc- 
tion of aircraft gears has been our 
number one job! But regardless of ap- 
plication — from aircraft to washing 
machines — if your product calls for 
trouble-free power transmission, it calls 
for PERKINS custom-made GEARS. 


NOTE: The PERKINS PRECISION SPRING 
COILER is the latest development in the spring 
coiler field and eliminates entirely the use of 
arbors and long set-up time. It is a complete 
self-sufficient machine and enables you to 
make the spring you want when you want it 
— in seconds. The coiler produces any type of 
spring, in any diameter and any pitch with 
this range: Wire sizes .005 to .125. Diameter, 
from 3/32” to 12” and larger. Size of the 
compact coiler is only 7 1/2x16”. A POWER 
MODEL is available. Information on request. 


PERKINS MACHINE GEAR CO. 


WEST SPRINGFIELD, MASSACHUSETTS 


For more information on products advertised, use Inquiry Card, page 265 
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_ COMPOUNDS, Resin and Moulding 


+ General Electric Co., Schenectady 5, N. Y. 


COMPRESSORS, Air 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Ingersoll-Rand Co., Phillipsburg, N. J. 


CONTOUR FOLLOWER 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Turchan Follower Machine Co., 8259 Livernois 
and Alaska Aves., Detroit, Mich. 


‘CONTRACT WORK 
Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 

Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Diefendorf Gear Corp., 920 N. Belden Ave, 
Syracuse, N. Y. 

Eisler Engrg. Co., 760 S. 13th, Newark 3, 
N. J 


Fellows Gear Shaper Co., Springfield, Vt. 

Gorham Tool Co., 14400 Woodrow Wilson 
Detroit, Mich. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland, 


Ohio. 

Minster Machine Co., Minster, Ohio. 

Morse Twist Drill & Mch. Co., New Bedford, 
Mass. 

Mummert-Dixon Co., Hanover, Pa. 

National Acme Co., 170 £. I3lst St., Cleve- 
land, Ohio. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 


35, Mass. 

Rockford Mch. Tool Co., 250 Kishwaukee St., 
Rockford, III. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 

Wicaco Machine Corp., Stenton Ave. and 
Louden St., Philadelphia, Pa. 


CONTROLS for Electrical, Hydraulic and 
Pneumatic Units 


Saginaw Steering Gear Div. 
Corp., Saginaw, Mich. 


CONTROLLERS 

Allen-Bradley Co., 1326 S. 2nd St., Milwaukee. 
Clark Controller Co., Cleveland, Ohio. 
General Electric Co., Schenectady 5, N. Y. 


CONTROLS, Thermo 


Control Products, Inc., 306 Sussex St., Harri 
son, 


CONVEYORS FOR DUST, CHIPS, ETC. 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Link-Belt Co., 300 W. Pershing Rd., Chicago 9. 


COOLANT SEPARATORS 
See Separators, Oil or Coolant. 


COUNTERBORES 
Allen Mfg. Co., 133 Sheldon St., Hartford 2, 


General Motors 


Conn. 
Besly-Welles Corp., Beloit, Wis. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Works, 411 W. 


1242 E. 49th St., 


Chicago-Latrobe Twist Drill 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 
Cleveland, Ohio 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich 

Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 


32, Mich. 
3113 Forbes St., 


Firth Sterling, Inc., 

burgh 30, Pa 

Gairing Tool Co., 21225 Hoover Rd., Detroit 

32, Mich. 

Gorham Tool Co., 14400 Woodrow 
Detroit, Mich. 

ae > Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York. 

Kennametal, Inc., Latrobe, Pa. 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

a Twist Drill & Tool Co., Rochester, 

ich. 

Pratt & Whitney, West Hartford 1, Conn. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Starrett, The L. S., Co., Athol, Mass. 

Co., 21650 Hoover Rd., Detroit 13, 

ich. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


(Continued on page 334) 
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1911 Pages 
Thumb Indexed 


Postpaid in U.S. 


Does Your Present Handbook Provide You With 
This Vital Gear Information? 


Formulas and Tables for Fine-pitch Gears 


Formulas and Tables for Addendums, 
Dedendums, and Other Dimensions of 
Hobbed, Shaped and Pre-shaved Gears 


Measurement and Control of Backlash 
in Gears 


Recommended Backlash for All Types 
of Gears 


Revised Gleason Systems of Straight and 
Spiral Bevel Gears 


Formulas, Charts and Step-by-Step Proce- 
dure for Designing Bevel Gears 


American Standard Fine-pitch Worms 
and Worm Gears 


Profile and Pressure Angle Corrections 
for Cutters and Grinding Wheels Used 
to Produce Fine-pitch Worms. 


This is only part of the new information in 
the big 219-page section covering spur 
gears, bevel gears, worm gears, helical and 
herringbone gears. Throughout this section 
are charts, tables, formulas and worked-out 
examples for which MACHINERY'S HAND- 
BOOK has long been famous. 


Important highlights of some 
of the new and revised subjects 
in the 15th Edition. 


American Standard Fine-pitch Gears 


Tooth form; tooth parts (20 to 200 
D.P.); formulas for dedendums and 
root diameters of fine-pitch gears that 
are hobbed, shaped or pre-shaved; di- 
mensions required when using en- 
larged fine-pitch pinions for standard 
center-distance system or enlarged 
center-distance systems; classification 
according to quality; and tolerances 
for 20-degree involute fine-pitch gear 
blanks. 


Backlash in Gears 


Recommended backlash with tables for 
American Standard spur, helical, her- 
ring-bone and bevel gears, American 
Standard 20-degree involute fine-pitch 
gears, Gleason system straight, zerol 
and spiral beval gears, and Gleason 
hypoid gears. 


Dedendums and Root Diameters for 
Hobbing, Shaping and Pre-Shaving 
Spur Gears 

Formulas and tabulated data for a 
wide range of pitches covering recom- 
mended dedendums and root diameters 
of hobbed, shaped pre-shaved 
and 20-degree involute full 
depth, 20-degree involute fine pitch, 
and 20-degree involute stub teeth. 


Gleason System Bevel Gears 


Formulas, tabulated data, and design 
charts for Gleason straight and spiral 
bevel gears for all types of industrial 
applications. Design of bevel gear 
blanks, mountings for bevel gears, 
thrust and radial loads produced by 
bevel gears. Durability and strength 
of bevel gears. Worked out examples 
of bevel gear design. 


American Standard Fine-pitch Bevel 


Gears 


Formulas and tabulated data for di- 
mensions of fine-pitch straight and 
angular straight bevel gears. 


American Standard Milling Cutters 


Definitions of milling cutter terms; 
number of teeth for optimum per- 
formance; dimensions and tolerances of 
standard types of milling cutters; and 
set-ups for grinding clearance angles 
on milling cutter teeth. 


American Standard Single-point 
Tools and Tool Posts 


Standard dimensions of tool shanks, 
tool-post openings, and lathe center 
heights; types of standard tool posts; 
lengths of solid square and rectangular 
tools; sizes of tool shanks; and sizes, 
dimensions, and commercial catalog 
numbers of sintered-carbide tips for 
single-point tools. 


Honing 


Amount and rate of stock removal, 
formula for rotative speeds, recom- 
mended tolerances, and possible ad- 
justments for eliminating undesirable 
conditions. 


Power Brush Finishing 

Characteristics and applications of 
brushing wheels, brushing speeds, and 
adjustments for eliminating undesir- 
able conditions. 


Materials 


Nickel and nickel alloys, titanium and 
titanium alloys, copper-silicon and 
beryllium copper alloys, and revised 
list of chemical elements, atomic 
weights and melting points. 


Tool and Die Steels 


Compositions and properties affecting 
selection of water oil hard- 
ening, air hardening, shock resistant, 
hot work, and high speed tool and die 
steels. 


American Standard Involute Splines 


Formulas and tables for classes of fit, 
allowable error, space width and tooth 
thickness dimensions, and pin meas- 
urements. 
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HANDBOOK NEW I5TH EDITION 


For forty years . . . through fourteen editions . . . with over a million copies 
sold, MACHINERY’S HANDBOOK has been the indispensable reference 
book for designers and builders of things mechanical. Now in the 15th 
edition with over 400 pages revised and brought up to date, it is ready 
to give you the latest and most authoritative information on present-day 


designing, manufacturing and metalworking practices. 


NEW INFORMATION ON THESE SUBJECTS 


American Standard Reamers 


Dimensions and tolerances for hand 
reamers, rose chucking fluted 
chucking reamers, expansion reamers, 
shell reamers, center reamers and ma- 
chine countersinks, arbors for shell 
reamers, and driving slots and lugs. 


Standard Washers 


Nominal and limiting dimensions of 
plain washers, spring lock-washers, and 
internal-tooth, external-tooth, and 
countersunk external tooth lock wash- 
ers. 


Standard Straight Pipe Threads 


Sizes, threads per inch and limiting 
dimensions of straight pipe threads 
for free-fitting mechanical joints for 
lock-nut connections; Dryseal internal 
threads (used without sealer); and 
internal threads in pipe couplings 
(used with sealer). 


Standard Dryseal Taper Pipe Threads 


Dimensions for crest and root modifi- 
cation of standard taper pipe threads 
for. provision of metal-to-metal  self- 
sealing joint. 

American Standard Screw-Thread 

Gages 

Thread form, tolerances and wear al- 
lowances for the GO, HI and LO 
thread gages, also formulas for limit- 
ing dimensions of thread gages and 
setting plugs for use with Unified and 
American Standard screw threads. 


American Standard Square and 
Hexagon Bolts and Nuts 


Important changes in dimensions of 
bolts and nuts summarized with table 


American Standard Stub Acme 
Screw Threads 


Thread form, allowances, tolerances, 
limiting dimensions and preferred 
thread series of the revised Stub Acme 
threads. 


Feeds and Speeds for Gear Hobbing 


Climb hobbing; use of single- and 
multiple-thread hobs; and feeds and 
speeds for roughing with single- or 
multiple-thread hobs and finish hob- 
bing of various types of gears. 


Standard Ball, Roller, and Needle 
Bearings 

Description, designations, ranges of 

standard sizes, boundary dimensions 

and tolerances for standard types of 

ball, roller, and needle bearings. 


A modern handbook is a necessity 
for every man now holding or 
aiming for a responsible job in 
the mechanical industries. 
MACHINERY’S HANDBOOK 
meets this need whether you are 
a designer, a machinist, a mechani- 
cal engineer, a student, a produc- 
tion executive, an apprentice, or 
an inspector. 


Does Your Handbook Give You 
TODAY’S Answers? 


The 12th Edition of MACHINERY'’S HANDBOOK was pub- 


lished in 1944—only 11 years ago—but . . 


. 474 pages 


were revised and 96 pages were added to provide new 


material for the 13th Edition in 1946. Then . 


pages were revised to provide new material for the 


14th Edition in 1949. And now . . 


have been revised to make the New 15th 


. 432 pages 


Edition betrer than ever and ready to help 


: you tackle the problems of today. 
showing comparison of old and new j oe 
across-flats dimensions; also numerous 


tables showing sizes and limiting di- 
mensions of sania types. ie —HOW FAR BACK ARE YOU 
IN THE HANDBOOK PARADE? 


American Standard General-purpose 
Acme Screw Threads 


Classes, thread form, allowances, toler- 
ances, limiting dimensions, pre- 
ferred thread series, of the newly 
adopted General-purpose Acme Screw 
Threads. 


See Complete 
On Back Page 
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MACHINERY’S HANDBOOK 
Ready to Help You on the Job 


Below is a list of 145 main subjects in MACHINERY’S HANDBOOK. These 
main subjects include thousands of items which may be located readily by the 
very complete index. In addition, a special thumb index provides for opening 
the book instantly to any of fourteen main divisions most frequently consulted. 


Mathematics, Mechanics, and Strength of 
Materials 

Mathematical Tables 

Fundamental Mathematical Principles and 
Formulas 

The Slide Rule 

Logarithms and Logarithmic Tables 

Areas and Volumes 

Solution of Triangles 

Trigonometrical Tables 

Geometrical Propositions and Problems 

Mathematical Signs, Standard Symbols 
and Abbreviations 

Formulas in Mechanics 

Strength of Materials 


Machine Elements 


Plain Bearings 

Ball, Roller and Needle Bearings 
Keys and Keyways 

Splines 

Shafts 

Clutches and Couplings 

Friction Brake Formulas 
Springs 

Cam Design 

Spur Gearing 

Bevel Gearing 

Worm 

Helical and Herringbone Gearing 
Planetary Gearing 

Ratchet Gearing 

Belts and Pulleys 

Machine Tool Drives 

Chain Transmissions 

Machine Details 

Standard Tapers 

Milling Machine Spindles and Arbors 
Cams tor Threading in Automatics 


Small Tools 

Taps and Threading Dies 

Milling Cutters 

Reamers 

Twist Drills, Counterbores, and Boring 
Bars 

Single-Point Tools and Tool Posts 

Straight and Circular Forming Tools 

Knurls 

Broaches 

Files and their Application 

Hacksaw Blades 


Metals and their Heat Treatment 

Steels for Small Tools 

Stock for Screw Machine Products 

Iron and Steel Manufacture 

SAE and AISI Carbon and Alloy Steel 
Numbers and Compositions 

Temper of Steel Strips and Brass Sheets 

Testing the Hardness of Metals 

Iron and Steel Castings 


Heat Treatment Processes for Steel 

Sub Zero Treatment of Steel 

Heat Treatment of Non-ferrous Alloys 

Brass and Bronze Alloys 

Cast and Wrought Aluminum Alloys 

Cast and Wrought Magnesium Alloys 

Nickel and Nickel Alloys 

Titanium and Titanium Alloys 

Copper-Silicon and Beryllium Copper 
Alloys 


Metal Cutting 

Cam Milling 

Tapping and Thread Cutting 

Thread Milling 

Thread Grinding 

Thread Rolling 

Helical Milling 

Broaching 

Knurling 

Screw Machine Feeds and Speeds 

Grinding 

Honing 

Speeds and Feeds for Various Metal 
Cutting Operations 

Tool Grinding 

Cutting Fluids 

Machining Magnesium and Aluminum 

Machining Plastics 

Machining Nickel Alloys 

Abrasive Cutting 

Milling Machine Indexing 

Gear Cutting 


Forming and Joining of Metals 
Extrusion of Metals 

Die Casting 

Precision Investment Casting 

Metal Spraying Process 

Forge Shop Equipment 

Forge Shop Welding Methods : 
Autogenous or Gas Welding and Cutting 
Welding with Thermit 

Electric Welding 

Soldering, Brazing and Hard-Facing 
Powdered Metal Process 

Patterns 

Punches, Dies and Presswork 
Drop-forging Dies 


Metal Finishing 
Honing Process 

Laps and Lapping 
Power Brush Finishing 
Polishing and Buffing 
Grinding 

Chromium Plating 
Coloring Metals 


Fastening 
Bolts, Nuts and Screws 


Self-tapping Screws 
Stu 


ds 
Nails and Spikes 
Rivets 
Screw Thread Systems 
Plain and Lock Washers 
Pipe Thread System 


Hoisting 

Crane Chains, Hooks, Eyebolts, and Slings 
Shackles 

Lifting Magnets 

Wire Rope 


Measurement and Inspection 

Checking Gear Sizes 

Measuring Screw Theads 

Measuring Instruments and Gaging 
Methods 

Weights and Measures 

Metric System of Measurement and Con- 
version Tables 

Weights of Various Metal Shapes and 
Parts 


Allowances and Tolerances 


Allowances and Tolerances for Plain Fits 

Tolerances for Sheets, Plates, Bars and 
Tubes 

Tolerances for Forgings 

Allowances and Tolerances for Screw 
Threads 

Tolerances for Thread Gages 

Tolerances for Various Machining Opera- 
tions 

Tolerances for Fine-pitch Gear Blanks 

Backlash Tolerances for Gears 


Electric Motors 
Standards 
Characteristics 
Applications 
Maintenance 


Other Subjects 

Dimensioning and Checking Drawings 

Wire and Sheet Metal Gages 

Jigs and Fixtures 

Bearing Lubricants 

Change-Gear Ratios 

Standard Taper Pins 

Oilstones 

Balancing 

Pyrometers 

Fuel Oils 

Lutes and Cements 

Heat-thermometer Scales 

Pneumatics—Air Compression—Flow of 
Air 

Water Pressures and Flow of Water 

Pipe and Pipe Fittings 


15th Edition $ 9 O O 1911 Pages 


[MAIL THIS ORDER FORM TODAY 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 


Please send me a copy of MACHINERY'S HANDBOOK — 15th Edition — post- 
paid, under the conditions which | have checked at the right. 


CHOOSE YOUR 
MOST CONVENIENT 
METHOD OF PAYMENT 


enclose check or money order 
covering payment in full. ($9.00 in 
U.S., $10.00 in Canada or overseas.) 


[-] | enclose $3.00 initial payment, 
and will pay balance in two monthly 


installments. (This offer for U.S. and 
Canada only.) 


Zone State 


["] Send Handbook under Five-Day 


*This information would be appreciated for our records. 


Printed in U.S.A. 


ABCODEF 


Free Inspection Plan. If | decide to 
keep the Handbook | will: [| send 
$9.00 payment in full, or {| $3.00 
initial installment within five days. 
(This offer applies in U.S. only.) 


i 


Brapb Foote 


CASE 


INCREASES 
GEAR LIFE 50% 


Maybe case hardening of the gears you use isn't enough. Maybe 
deep case hardening...with controlled depth of case, controlled 
carbon content, and distortion controlled to an infinitesimal degree 


ins 
inside 
...is the answer. Service records of users of BRAD FOOTE deep case carby 


arbon 
hardened gears prove that the life of these gears is increased 50% —. 
over that of standard case hardened gears. 
compare costs...When you figure your initial cost of BRAD FOOTE 
deep case hardened gears on the basis of 50% longer life (and less 
down time and maintenance labor), you will find that these gears are 
more economical to use. 
ask for a quotation...Send us your specifications, so we can Meto 
quote you on deep case hardened BRAD FOOTE Gears. Then order a carbon 
set to put to test on the toughest job you have. Let them prove to you Oradiont test bar why shavings at 


With batch of 98 Fun through 
hordeneg 


deep Case 
Gears, 


Brap Foote GEAR WORKS, INC. 


1309 South Cicero Avenue « Cicero 50, Illinois 
Bishop 2-1070 Olympic 2-7700 + TWX: CIC-2856-U 
AMERICAN GEAR & MFG. CO. + PITTSBURGH GEAR COMPANY 


subsidiaries Phone: Lemont 920 Phone: SPaulding 1-4600 
Lemont, Iilinois Pittsburgh 25, Pennsylvania 
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Now... A Screw-Machine-Feed 
that BREAKS THE TIME BARRIER! 


= TIME a screw machine cuts air...every time 
feed fingers are adjusted or replaced ... every time remnant 
removal forces a shut-down — that's time lost forever, never 
again to be made up in the production quota! 


In the modern Lipe Automatic Magazine-Loading Bar Feed, we 
present a continuous-feed mechanism that utilizes every minute 
of the working day for production...and still more production. 


There's No cutting air. No feed fingers. No remnant problem. 
No minimum or maximum run. No limit on length of feed. 
No selective stock length requirement. 


There IS a definite increase in production — up to 100% 
on some installations — at least 30% on every one! 


Send today for FREE BOOKLET giving full details on 
Lipe’s AML Bar Feed — today's big advancement in 
screw machine stock feeding. We will also supply name 
of your nearest distributor, 


ION 
rs of Automotive Clutche 
Syracuse 1, N. 


lnk, 


COUNTERSHAFTS 


Standard Pressed Steel Co., Jenkintown, Pa 


COUNTERSINKS 


Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Ex-Cell-O Corp., 120 Oakman Blvd., Detroit 
32, Mich. 

Co., 21225 Hoover Rd., Detroit 

, Mich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York. 

National Twist Drill & Tool Co., Rochester, 


Mich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

super Tool Co., 21650 Hoover Rd., Detroit 13, 


ich. 
Union Twist Drill Co., Athol, Mass. 


COUNTERS, Revolution 

Brown & Sharpe Mfg. Co., Providence, R. | 
Millers Falls Co., Greenfield, Mass. 

Starrett, The L. S. Co., Athol, Mass. 


COUNTING DEVICES 
Starrett, The L. S. Co., Athol, Mass. 


COUPLINGS, Flexible 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Cone-Drive Gear Div., Michigan Tool Co., 7171 
E. McNichols Rd., Detroit 12, Mich. 

Farrel-Birmingham Co., Inc., 25 Main St., 
Ansonia, Conn. 

Link-Belt Co., 220 S. Belmont Ave., Indian- 
apolis 6, Ind. 

Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa. 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J. 


COUPLINGS, Shaft 

Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 

Cone-Drive Gear Div., Michigan Tool Co., 7171 
E. McNichols Rd., Detroit 12, Mich. 

Link-Belt Co., 2045 W. Huntington Park Ave., 
Philadelphia 40, Pa. 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 

Sier-Bath & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J. 

Standard Pressed Steel Co., Jenkintown, Pa. 


CRANES, Electric Traveling 


Cleveland Crane & Engrg. Co., Wickliffe, Ohio. 
Morgan Engrg. Co., Alliance, Ohio. 


CUTTER GRINDERS 
See Grinding Machines, for Sharpening 
Cutters, Reamers, Hobs, Etc. 


CUTTERS, Gear 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 6, 


Mich. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Gleason 1000 University Ave., Roches- 
tor 3, N. 

Hanson-Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 

Michigan Tool Co., 7171 E£. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. (Shaving). 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

National Twist Drill & Tl. Co., Rochester, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Union Twist Drill Co., Athol, Mass. 

Waltham Mch. Wks., Newton St., Waltham, 
Mass. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 


(Continued on page 336) 
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: let the TEN TIMES FASTER thon previous methods 


—broaching top and bottom radii on these 
automatic transmission reverse band an- 


. chors is helping one manufacturer lower 
= : the break-even costs. The design called for 


both edges to be rounded with a taper 


leading into one of the rounded edges. Be- 


: sides increasing production by 10 times, 
: the broached surfaces are more accurate, 
as . and costs are kept to a minimum. Thousands 


of these band anchors are being machined 


of broa hing between broach sharpenings. 


: i THIRTY TIMES FASTER than milling— 

broaching lowers costs in the production of 

3 the intricate shapes of these copper breaker 
points. Seven pieces at a time are broached 


4 : at a rate 30 times faster than by milling. 
ie ; 75,000 pieces are completed before it is 
i e necessary to sharpen the broach. 800 to 


1000 pieces per hour are broached on one 


: : Colonial machine with only two sets of 
OW Colonial broaches. 
“8 lower your d TWENTY TIMES FASTER than other methods 


: —the serrations on the end of this shaft 
- are cut with a button broach in a single 
z hreak-even pass. Cost per part is reduced substantially 
because broaching is 20 times faster. This, 
vee : and hundreds of other applications on file 
; at Colonial, are ample testimony of the 


: tremendous cost-cutting potential that can 
be yours by utilizing “Unified Broaching” 
by Colonial. Send us prints of your parts— 


let us show you how to cut costs over your 
present machining methods. 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY July 1954—335 
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Product Directory 


No. 6 "TYPE C” 
FORGING HAMMER 


just look at these features 
a 


@ Outboard Ram Guide, which allows both open 
and closed die forging and insures positive die 
mating . . . Anvil is mated to base for exact 
register. 


@ Die capacity is exceptionally large. Upper die 
shown is 14” by 40” by 7”. 


@ Hydraulic Power Control . . . gives ‘feather 
touch" treadle or hand control changeable or 
removable for convenience. 


& Light to heavy blow at touch of Control to suit 
job. Coining, planishing or forging. 


@ Direct Power Drive, with pinion running in oil 
for longer life. 


@ Modern Lubrication to all moving parts. 
@ Completely self-contained! 


@ This new NAZEL No. 6 ‘'Type-C" is a ficating 
ram hammer at its best . . . designed for con- 
tinuous production, proper forging ratio . . . 
and, it is economical! 


Further details are yours upon request. 


LOBDELL UNITED COMPANY 


1836 WILMINGTON 99, DELAWARE 1954 
A SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY COMPANY 
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CUTTERS, Keyseater 

Davis Keyseater Co., 405 Exchange St., 
Rochester 8, N. Y. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Keo Cutters, 19326 Woodward, Detroit, Mich 

Wesson Co, 1220 Woodward Heights Blvd, 

Ferndale, Mich 


CUTTERS, Milling 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton, Conn 

Atrax Co., Newington, Conn. 
Barber-Colman Co., Rock St., Rockford, Il! 
Beaver Tool & Engineering Corp., 2850 
Rochester Rd., Box 429 Royal Oak, Mich. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. (Thread) 

DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Firth Sterling Inc., 3113 Forbes St., Pitts- 
burgh 30, Pa. 

Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich. 

Gorham Tool Co., 1440 Woodrow Wilson, 
Detroit, Mich. 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Hanson-Whitney Co., Div., Whitney Chain Co., 
Hartford, Conn. 

Haynes Stellite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York, N. Y. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kennametal, Inc., Latrobe, Pa. 

gee mag | Tool Corp., 1938 Thomas St., Mead 
ville, Pa. 

National Tool Co., 11200 Madison Ave., Cleve- 
land, Ohio. 

National Twist Drill & Tl. Co., Rochester, Mich 

OK Tool Co., Milford, N. H. 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, III. 

Pratt & Whitney, West Hartford 1, Conn. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Super Aaa Co., 21650 Hoover Rd., Detroit 13, 

ich. 

Tomkins-Johnson Co., Jackson, Mich. 

Union Twist Co., Athol, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Willey’s Carbide Tool Co., 1340 W. Verner 
Hwy., Detroit 1, Mich. 


CUTTERS, Rotary 
See Files & Burs, Rotary 


CUTTING COMPOUNDS 
See Compounds, Cutting, Grinding, Etc. 


CUTTING AND GRINDING FLUIDS 

Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 

Cimcool Div., Cincinnati Milling Mch. Co., 
Cincinnati, Ohio. 

ae ag Xa Oil Co., 70 Pine St., New York, 


DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

—. Chemical Corp., 13 Huron St., Toledo 1, 

hio. 

Nationa! Refining Co., P.O. Box 6479, Cleve- 
land 1, Ohio. 

Shear-Speed Chemical Products, Div. Michigan 
Tool Co., 7125 E. McNichols Rd., Detroit 12, 


Mich. 

Sinclair Refining Co., 600 Fifth Ave., New 
York. 

Standard Oil Co. (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Stuart, D. A., Oil Co., Ltd., 2739 S. Troy St., 
Chicago 23, il. 

Sun Oil Co., 1608 Walnut St., Philadelphia, Pa 

Texas Co., 135 E. 42nd St., New York, N. Y. 


(Continued on page 338) 
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Power! Contro 
Production!! 


with Schrader Valves 


Compressed air, plus automatic control, has given industry 
a muscle-saving power to produce more economically .. . 
without fatigue ... with increased production. 

Reliable valves are an absolute necessity. And Schrader 
Valves are the accepted solution, wherever air controls are 
used. Schrader Valves are designed and built by a company 
whose success dates back to 1844—more than a century of 
experience in air control. 

In the complete line of Schrader Valves you'll find two-, 
three- and four-way models .. . for hand, foot, tripper, cam, 
pilot or solenoid operation ... for practically any application. 

Compressed air has become a must in every plant. If you 
are not now using it, investigate it. And—-wherever you actu- 
ally use compressed air—you’ll make its use most effective 
if you use the best valves possible—Schrader Valves. 

Find out how you, too, can put compressed air to work 
to save you money. For details, write—or, if you prefer, fill 
out the coupon below. 


A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorporated 


454 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. T-4 


| am interested in more information on 
Leaders in air control since 1844 


Company. 
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Product Directory 


It's strictly a dollars and sense 
proposition. The cost of a new 
surface grinder is not high in 
relation to the benefits that ac- 
crue from more accuracy, better 
quality finishes and ease of 


operation. 


And it certainly makes sense, in 
today’s competitive business 
world to replace older type 
grinders that invite work-spoil- 
age and rejection. 

If you're still using over-age 
surface grinders, it will be good 
“insurance” to talk with your 


Reid dealer today. 


He'll show you why modern 
Reid Grinders will increase ef- 


ficiency in your toolroom 


For the full story on Reid Surface Grinders, 
please write for Bulletin 618-2 


CUTTING-OFF MACHINES 

Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, io. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cone Automatic Mch. Co., Windsor, Vt. (Lathe 


Type). 
Consolidated Mch. Tool Co., Rochester, N. Y. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 
Johnson Mfg. Co., Albion, Mich. 
Landis Machine Co., Waynesboro, Pa. (Pipe). 
Modern Machine Tool Co., 601 S. Water St., 
Jackson, Mich. (Lathe Type for Tubing). 


CUTTING-OFF MACHINES, 
Abrasive Wheel 

Allison Co., Bridgeport, Conn. 

Campbell Mch. Div., American Chain & Cable 
929 Conn. Ave., “Bridgeport, Conn. 

—-_ Div., Lodge & Shipley Co., Hamilton 
, Ohio. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614 G. N. Lexington Ave., Pittsburgh 8, Pa 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, 


CUTTING-OFF MACHINES, Cold Saw 
See Sewing Machines, Circular 


CUTTING-OFF MACHINES, 
Metal Band Saws 
Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, II! 
Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 
Grob, Inc., Grafton, Wis. 


CUTTING-OFF TOOLS 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

DoAll Ce, 254 N. Laurel Ave., Des Plaines, III. 

Firth Sterling, 3113 Forbes St., Pitts- 
burgh 30, 

Gorham Tool 7. 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., | N. Y. 

Kennametal, Inc., Latrobe, 

3. Milton, 12 Pine Mt. Clemens, 

ich. 

Pratt & Whitney, West Hartford 1, Conn. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 

on in H. & Co., 400 Vulcan St., Buffalo 


CUTTING-OFF WHEELS, Abrasive 
Cosporsntin Co., Buffalo Ave., Niagara Falls, 


hs ‘Co., 1 New Bond St., Worcester, Mass 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 37, Pa. 

Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


CYLINDER BORING MACHINES 


— ne, Inc., Sta. F, P. O. Box 101, Toledo 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 
Ex-Cell-O. Corp., 1200 Oakman Blvd., Detroit 


32, Mich. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Moline Tool Co., 102 20th St., Moline, Ill. 

Peerless Production Corp., 19449 Glendale / Ave., 
Detroit 23, Mich. 

— Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mich, 


CYLINDERS, Air 
Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 


cago. 
Lehigh Inc., 1500 Lehigh ODr., 
Easton, 
Mead Eeoctaitios Co., 4114 North Knox Ave., 
Chicago 41, Ill 
Rivett Lathe & Grinder, 
Mass. 
Tomkins-Johnson Co., Jackson, Mich. 


nc., Brighton, Boston 


(Continued on page 342) 
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Maching was designed and built todo 
job, and one job ONLY, on British Jet parts: 
To drill and ream @ total of 97 holes, .220” diam. 
on an 18.946" diam. bolt circle through a double 
flange in stainless steel Compressor Rotor Wheels, 
‘without being touched by the operator. 
Each of these Baush units is furnished with a single 
spindle~one unit for drilling and one unit for reaming. 
Automatic hydravlic indexing fixture with stationary 
bushings guides drills and reamers. 


Once the part is loacied into. fixture and machine is 
started by operator, the cycle is completely automatic 
until all 97 holes have been drilled and reamed. 

Why not use Baush knowledge and ingenuity of de- 
sign to BONG" Weehine tools for your special machine 
Operations. 


prints today is no obligation, 


For more information on products advertised, use Inquiry Card, page 265 MACHI NERY, July, 1954—339 
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\ 


manufacturers 


cutting operations with... 


one-pass OK multiple 
diameter tools 


Over fifty percent of O K tool orders from the aircraft industry are for 
combination cutters, designed to perform two, three and four opera- 
tions with one pass of the tool. These tools take bulidog-bite rough 
cuts, or cobweb-thin, micro-finish cuts, with no restrictions as to metals, 
which run from stainless steel for jet-engine parts to heat-treated 
aluminum for cylinders and high-speed steel for triple-step lathe chuck 
jaws. Former production records are demolished! Where, yesterday, 
five pieces on the floor, was considered good; today, you find 50 
pieces, inspected and passed. 


TYPICAL MULTI-PURPOSE TOOLS 


Designed from your blueprints or sample and specifications 
COMBINATION BORING, REAMING AND CHAMFERING HEADS 
BORING AND FACING MILLS FOR RADIAL DRILLING 
PILOTED TREPANNING AND REAMING TOOLS FOR DEEP HOLE WORK 
GANG CUTTERS FOR SLAB-MILLING 
CHROME-MOLY PLATES FOR PROP BLADES 


BUILT WITH MORE BEEF IN THE BODY 


To better take the punishment of carbide milling, O K tools, by virtue 
of their simple, two-component design, are huskier in the body, size 
for size; thus permitting closer blade spacing for close tolerance work, 
and heavier blades for hogging jobs. Blades are wedge-shape* 
blocks. Blades, once seated and driven home, never budge. Mated 
serrations prevent lateral movement; provide an accurate adjustment 
to compensate for wear. Grinding is minimized to .005” per blade 
by fine-tooth features. Bodies are not weakened with cutouts for 
locks, screws, pins, gibs or gadgets. Of these, O K can nicely do 
without. 


FREE CATALOGS 


“Modern Milling Cutters for Modern Milling Machines” 
‘America's First System of Insert Single Point Tools" 


THE O K TOOL CO., INC. 
Milford, New Hampshire 


modern milling cutters 
for modern milling machines 


*The wedge is the world’s strongest 
mechanical device 
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TODAY'S FIXTURES require MICRO-INCH 
PRECISION to meet the needs of 
AUTOMATIC ASSEMBLY LINES 


Built Gri 


nding Fixtur 


tet AMCO SOLVE YOUR 
TOUGH FIXTURE PROBLEMS 


Send blueprints today for 
prompt firm quotations 


WRITE TODAY 
for your personal copy of the 
AMCO precision gage 

file folder 


CYLINDERS, Hydraulic 


Barnes, John S., Corp., Rockford, Ill. - 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 


Mt. Gilead, Ohio. 
1500 Lehigh ODr., 


Lehigh Foundries, 
Logansport Machine Co., Inc., 810 Center Ave., 


Inc., 
Easton, Pa. 
Logansport, Ind. 


National Forge & Ordnance Co., Irvine, Warren 


County, Pa. 
Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 
is. 
Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 
Rockford Machine Tool Co., 2500 Kiswaukee 
St., Rockford, Ill. 


Tomkins-Johnson Co., Jackson, Mich. 


DEALERS, Machinery 

Botwinik Bros. of Mass., Inc., 14 Sherman St., 
Worcester, Mass. 

Motch & Merryweather Mchry. Co., Penton 
Bldg., Cleveland, Ohio. 

Ryerson, Jos. T., & Son, Inc. 2558 W. 16th St., 
Chicago 18, (Wt. 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N. Y. 


DEMAGNETIZERS 
eases Mch. Co., 64 State St., Cambridge, 


ass 

ie Mch. Co., 10 New Bond St., Worcester 6, 
ass. 

Lufkin Rule Co., Hess Ave., Saginaw, Mich. 

Taft-Peirce Mfg. Co., Woonsocket, Rf. 

Walker, O. S., Inc., Worcester, Mass. 


DESIGNERS, Machine and Tool 
Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
Beaver Tool & Engineering Corp., 2850 
Rochester Rd., Box 429, Royal Oak, Mich. 
Hartford Specialty Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Millholland, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Mch. Tool Co., 2531 11th St., Rock- 

ord, Ill. 


DIAMONDS AND DIAMOND TOOLS 
Smit, J. K., & Sons, Inc., Murray Hill, N. J. 


DIE-CASTING 
See Castings, Die 


DIE-CASTING MACHINES 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 
Lake Erie Engineering Corp., Kenmore Station, 
Buffalo, N. Y. 


DIE CUSHIONS 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 


Ohio. 

Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago, Ill 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, fi. 


DIE INSERTS, Carbide 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Firth Sterling Inc., 3113 Forbes St., Pitts- 

burgh 30, Pa. 
Kennametal Inc., Latrobe, Pa. 
Metal Carbides Corp., Youngstown, Ohio. 
Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


For more information on products advertised, use Inquiry Card, page 265 
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Do 


you 


believe 


IN METALWORKING, THE PAYOFF’S AT 
AN R. D. WOOD PRESS LIKE THIS ONE! 


This 3,000-ton hydraulic press is designed specif- 
ically for high-speed, heavy-duty die forging 
and ingot cogging. R. D. Wood presses are made 
for many uses, and in various sizes to suit pro- . 
duction requirements. Ask for informative 
catalog, and for engineering aid—both yours 
without obligation. 


In Pennsylvania Dutch country, the hex 
sign on the barn is mighty important. 

The farmer has confidence in its power to 
protect against evil. In the business world, 
customers believe in, and rely on, the name 
of the manufacturer. For instance—to 
people in metalworking, woodworking, 
rubber and plastics, the R. D. Wood name 
is a sign of real value in hydraulic presses 
... good presses that turn a profit for them 
year after year. To you as a buying 
influence, the 150-year-old Wood name 

can mean a lot, too, Eeonomy and efficiency 
in production, for one thing. Hf you like, 


we'll send you a deseriptive catalog. 


R. WOOD COMPANY 


PUBLIC LEDGER BUILDING e@ PHILADELPHIA 5, PENN 


Representatives in Principal Cities 


MAKERS OF HYDRAULIC PRESSES AND VALVES FIRE HYDRANTS CAST-IRON PIPE GATE VALVES GAS PRODUCERS 


For more information on products advertised, use Inquiry Card, page 265 
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FOR FAST, ACCURATE 


INSPECTIONS 


Small Hole Gauge 
No. 36 


Skilled and unskilled employees can use this 
superbly designed two-point contact gauge to make 
quick, accurate, impersonal inspections of small holes for 


The Ames No. 36 has extremely sensitive mechanism 
especially designed to eliminate “‘feel” in measuring. The 
spherical contact point automatically centers itself 

and indicates the true diameter at the point measured. 
The operator has only to slide the contact in and 

around the hole and note the readings to determine 


size, taper and roundness. 


if tolerances are being met. 


The Ames Small Hole Gauge No. 36, using 
contacts in increments of 1/32", can check holes 
of 3/16" to 1“ diameter, up to 2“ depth. Longer 

lengths and special contacts to check irregular 


Ames No. 15 
Jaw Gauge 


Ames No. 25 
Pocket Thickness 


Measure 


recesses, splines, etc., can be supplied. 


Ames No. 13 
Dial Comparator 


Ames No. 516 
Dial Micrometer 


If you would like to have our 
recommendations on = measure- 
ment problem, send blueprints and 

specifications, Write for your free 
copy of catalog on Ames precision 
measuring instruments. 


DIEMAKERS’ SUPPLIES 


Allied Products Corp., 12677 Burt Rd., Detroit 
23, Mich. 

Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 
Ohio. 

Danly Mch. Specialties, Inc., 2107 §S. 52nd 
Ave., Chicago 50, Ill. 

Producto Mch. 990 Housatonic Ave., 
Bridgeport, Conn. 
S$. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


DIEMAKING MACHINES 


Grob, Inc., Grafton, Wis. 

Hirschmann Carl. 30 Park Ave., Man- 
hasset, N. 

Kearney Corp., Milwaukee, Wis. 

Oliver Instrument Co., 1410 E. Moumee St., 
Adrian, Mich. 


DIE SETS, Standard 
7. E. W. Co., 1375 Raff Rd., 5S. W. Canton, 


hio 

aig ‘Mch. Specialties, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

Hirschmann a a Carl, 30 Park Ave., Man- 
hasset, N. 

Pratt & ‘Whitney, West Hartford 1, Conn. 

Producto Mch. Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

a he Co., Inc., 255 N. 18th St., Ampere, 


DIE-SINKING MACHINES 


American Stee! Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Cincinnati Milling Mch. Co., Cincinnati, Ohio. 

Gorton, George, Machine Co., 1110 W. 13th St. 
Racine, Wis. 

Orban, Kurt, ag? Inc., 205 East 42nd St., 
New York’ 17 

Pratt & Whitney, td Hartford 1, Conn. 


DIE-SINKING PRESSES 


Baldwin-Lima-Hamiliton Corp., Philadelphia 


42, Pa. 
Kearney & Trecker Corp., Milwaukee, Wis. 


DIE STOCKS 
See Stocks, Die 


DIES, Sheet Metal, Etc. 


Allied Products Corp., 12677 Burt Rd., Detroit 
23 Mich. 

Bliss, E. W., Co., 1375 Raff Rd., S. W. Canton, 
Ohio. 
Carboloy Dept. General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Columbus Die-Tool Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 

Dreis & Krupp Mfg. Co., 7416 Loomis Blivd., 
Chicago 36, Ill. 

Ferracute Mch. Co., Bridgeton, N. J. 

John B., Manufacturing Co., Ellis St., New 
Britain, Conn. 

Metal Carbides Youngstown, Ohio. 

Niagara Mch. ool Wks. 683 Northland 
Ave., Buffalo, N. Y. 

Sheffield Corp., ‘721 Springfield, cmgen, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. 

Verson Allsteel Co., 93rd St. and Ken- 
wood Ave., Chicago, Vit. 

Waltham Mch. Wks., Newton St., Waltham, 
Mass. 

Winzeler Mfg. & Tool Co., 1712 West Arcade 
Chicago 12, 


DIES, Threading 


Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, §. W., Mfg., Mansfield, Mass. 

Detroit Tap’ & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

= Co., 1201 W. 65th St., Cleveland 2, 

10 

National Acme Co., 170 E. 131st St., Cleve- 
land, Ohio. 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, Mass. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Winter Bros. Co., Rochester, Mich. 


(Continued on page 346) 


id 

| 

| | 

| 

| 

We 

of Micrometer dia Gauges e Micrometer Dial Indicators 
i 344—MACHINERY, J uly, 1954 For more information on products advertised, use Inquiry Card, page 265 


Flat Form Tool 
Here is precision contour grinding at its best. Steel a 


and tungsten carbide form tools, die sections, 
templates and related items are efficiently pro- 
Progressive Die cessed in dependable, economical fashion. Our 
basic magnetic chuck work-holder affords positive 
positioning yet with flexibility for cam, circular 
and index grinding with the proper fixtures. Work- 
piece quality is controlled visually at all stages, 


Circular Form Tool 
either while using pre-dressed grinding wheels 


or when generating the required contour by a 
means of successive, controlled movements. , “4 
Durable construction around precision optics 
insures rigidity and long life. ry 


Blanking Die Ask for Bulletin '"M-4" Dovetail Tool 


THE CLEVELAND GRINDING MACHINE COMPANY 4 


1643 EDDY ROAD ° CLEVELAND 12, OHIO 
New Possibilities in Optical Grinding” 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY July 1954 845 
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Laminated 
Shims of 
Aluminum 


with all 
laminations 
surface-bonded 


This new type of laminated shim brings you all the advantages of 
aluminum — light weight, freedom from corrosion and electro- 
lytic action —in shims that P-E-E-L quickly and smoothly for 
adjustment. They’re bonded over their entire surfaces and are 
made just as carefully and expertly as the brass and steel lam- 
inated shims we’ve been producing for over 40 years. 


Laminated aluminum is available either as shims custom-stamped 
to your blueprint specifications or as laminated sheet stock in 
thicknesses from .015” to .125”, sizes to 20” x 48”. Stocks are 
maintained on both the East and West Coasts. 


For free sample of material, further information and prices, 
please write us direct. 


ALUMINUM LAMINATED SHIMS 


SINCE 1913 Engineering Data File 


3907 UNION STREET + GLENBROOK + CONNECTICUT 
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DIES, Threading, Opening 

Eastern Mch. Screw Corp., New Haven, Conn. 

Errington Mechanical Laboratory, 24 Norwood 
Ave., Stapleton, S. N. Y. 

Geometric Tool Co. Westville Station, New 
Haven 45, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 

hio. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Landis Mch. Co., Waynesboro 

National Acme Co., 170 E. { 
land, Ohio. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


Pa. 
St., Cleve- 


DIES, Thread Rolling 

Detroit Tap & Tool Co, 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled Thread Die Co., P. O. Box 350, 

Worcester |, Mass. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


DISCS, Abrasives 


Copeynden Co., Buffalo Ave., Niagara Falls, 
N 


Gardner Machine Co., 414 E. Gardner St., 
Beloit, Wis. 

Norton Co., 1 New Bond St., Worcester, Mass 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 

Smit, J. K. & Sons, Inc., Murray Hill, N. J. 

Corp., 333 Nassau Ave. Brooklyn 


DISINTEGRATORS 
Elox Corp., 602 N. Rochester Rd., Clawson, 
Mich. 


DIVIDING HEADS 
See Indexing and Spacing Equipment 


DOWELL PINS 

Allen Mfg. Co., 133 Sheldon St., Hartford 2, 
Conn. 

Danly Mch. Specialities, Inc., 2107 S. 52nd 
Ave., Chicago 50, Ill. 

DoAll Co., 254 N. Laural Ave., Des Plaines, Ill. 

Producto Machine Co., 990 Housatonic Ave., 
Bridgeport, Conn. 

U. §S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


DRAFTING MACHINES 


Universial Drafting Mach. Corp., 7960 Lorain 
Ave., Cleveland, Ohio. 


DRESSERS, Grinding Wheel 

Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 32, Mich. 

Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit 13, Mich. 

DoAIll Co., 254 N. Laurel Ave., Des Plains, III. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Hoglund Engrg. & Mfg. Co., Inc., Berkeley 
Heights, N. J 

Metal Carbides Corp., Youngstown, Ohio. 

Meyers, W. F. Co., Bedford, Ind. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Norton Co., 1 New Bond St., Worcester, Mass. 

Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Super Tool Co., 21650 Hoover Rd., Detroit 13, 


Mich. 
Vinee ae, 9113 Schaefer Hwy., Detroit 28, 
cn, 


DRIFTS, DRILL 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Beaver Tool & Engineering Corp., 2850 Roch- 
ester Rd., Box 429, Royal Oak, Mich. 

Chicago-Lotrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, Ill. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


(Continued on page 348) 
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Setup time only 
10 to 20 quick minutes 


NG 
arr 


Typical port (drive-shaft) turned on the H.E.B. OP-320 
Copying Lathe. Machined from SAE 1040 bar; floor-to-floor 
time just 2.1 minutes. 


ASK ANY AIRCRAFT PRODUCTION ENGINEER What features 

he hopes to find in the “lathe of his dreams” and he’s sure 

to list those built into the H.E.B. OP-320. This great 

copying lathe with its sensitive built-in tracer device does 

MORE H.E.B. HIGHLIGHTS in a handful of seconds what other machines do in many 
minutes. Because of its amazing finish and accuracy it 

Great rigidity for high speed turning. saves on grinding costs, often eliminating the operation 


Spindle speeds 50-3600 RPM in 20 small completely. 


increments. 
Right now, many famous plants throughout the UV. S. 


Ample power — 20 HP is standard. and the world depend on the H.E.B. to turn parts for jet 
Finish to 32 micro inches. engines, guided missiles and other aircraft requirements. 


Copyturns within .001” diameter; holds .0005” It pays for itself in a few months whether the lots are large 


diameter with rear tool. or small. 

Copies greater range of parts because cross slide You've got to see the H.E.B. in action! Until you do 

is perpendicular to work. you can’t believe such performance is possible. Ask for a 
demonstration now, or for detailed literature . . , There’s 
also the H.E.B. PILOT, for completely automatic turning. 


Filth Avenwe, New York 17,.N.Y. LExington 2-0266 
COPYING LATHES a ENGINE LATHES WITH COPYING 
ATTACHMENTS 3 CARBIDE TOOL GRINDERS é RADIAL DRILLS 


e 
WAY TO TURN” 
For more information on products advertised, use Inquiry Card e 265 ‘ 7 ‘ : 
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DRILL HEADS, Multiple Spindle 


e e Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio 
Barnes Drill Co., 814 Chestnut, Rockford, Ill. 


Buffalo Forge Co., 490 Broadway, Buffalo, 
N 


; ut Fas ter © L a ie L onger Buhr Mch. Tool Co,, 835 Green St., Ann Arbor, 


Canedy-Otto Div., Cincinnati Lathe & Tool Co., 


Oakley, Cincinnati, Ohio. 

Produce More Accurate Holes Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Errington Mechanical pareey 24 Norwood 
Ave., Stapleton, S. if 

Etto Tool Co., Inc., 592 ees Ave., Brook- 


lyn, N. 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit, 
Mich 


ich. 
a field vd., Indianapolis 5, Ind. 

To obtain best results , Moline Tool Co., 102 20th St., Moline, III. 

Peerless Production Corp., 19449 Glendale 
from your twist dri $s, Ave., 23, Mich. 
sharpened drills. Twist Thriftmoster Products Corp., 1076 N. Plum St., 
drills machine-ground United States Head Co., 616 Burns, 


Cincinnati, Ohi 
the Oliver Way assure I: Zagar Tool, Inc., 34000 Lakeland Blvd., Cleve- 


uniformity, last from 2 " - ste land 23, Ohio. 

to 3 times longer than aus 

hand-ground drills. The 

balanced cut obtained 

ith OLIVER DRILL DRILL HEADS, Unit Type 

wit if Barnes Drill Co., 814 Chestnut, Rockford, III 

each lip of the drill does MODEL ¢$10 Power Tool Div., 
: ‘ 4 . Lexington Ave ittsburg a. 

equal work — makes Ketter Foot Co., Haven, Mich. 

ingsbury Mch. Tool orp., Keene, N. 
more perfect holes. Millholland, W. K. Machinery Co., 6402 West- 


field Bivd., Indianapolis 5, Ind. 

Dull drills are costly — - : Morris Machine Tool Co., Inc., 946-H Harriet 
t incinnati Ohi 

cause rejects and pro- ’ Rehnberg- -Jacobson ‘Mfg. eo. 2135 Kishwaukee 


St., Rockford, III. 
duction lags. Avoid ex \ Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 


DRILL SOCKETS 
cessive drill costs and imperfect Areatron Bros. Tool Co., 5200 W. Armstrong 
ve., icago, Ill. 

holes. Save time and money the & Die Mass. 

H ationa wist Dri ool Co., Rochester, 
Oliver Way . .. At the first sign 

- ratt itney, West Hartfor on 

of dullness or inaccuracy, re Scully-Jones & Co., 1903 Rockwell St., rr 
move twist drills from the drill- 8, Hl 


A ¥ Union Twist Drill Co., Athol, Mass. 
ing machine . . . increase their Whitman & Barnes, 40600 Plymouth Rad., 


wearing life and efficiency . . . 
machine-grind them with OLIVER 
DRILL POINTERS. 


DRILL STANDS 


Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
= Twist Drill & Tool Co., Rochester, 
ic 
give you” the daly scientifically Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio 
correct oat oem perfect Union’ Twist Drill Co., Athol, Mass. 
Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLING MACHINES, Automatic 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 


No. 510 for drills to 3”—2-3-4 flute. Variable clearances. Vari- 


H £ H Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
able point angies. Automatic operation. 


No. 21 Oliver Bench Grinder. Hand operated for Drills No. 57 Rockford,. ill, 


Baush Machine Tool Co., 156 W 
to Ya", Right hand, with an improved point. Attachments are avail- eam T, men” 56 Wason Ave., 


H Bodine Corp., Mt. Grove St., Bridgeport, Conn. 
able for grinding oil hole drills, left hand and other special points Buh Mch Ce, Glen 
4 ich 
Consolidated Mch. Tool Corp., Rochester, N. Y. 

Write for our free Booklet Hartford Special Mchry. Co., 287 Homestead 
“How Teo Produce More Holes With Your Drillsi” ‘ St., Hartford, Conn. 

See our catalog in Sweet's Directory eg a Carl, 30 Park Ave., Man- 
asse 


bury Mch, Tool Corp., Keene, 

Millholland, W. K. Machinery ‘e402  West- 
field Bivd., Indianapolis 5, Ind. 

Morris Machine Tool o., 946-M Harriet St., 
Cincinnati 3, Ohio 


(Continued on page 350) 
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4 
8 
MODEL {21 
| 


SIX ROTATING SPINDLES 
$IX TOOL SLIDES 


AUTOMATIC LOADING 


CHROME-NICKEL FORGING ALUMINUM DIE CASTING 
Interrupted Cut Single Point Automatic Threrding 


292 Madison Avenue, New York 17, N. Y. 


For more information on products advertised, use Inquiry Card, page 265 
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ACCURATE 
PRODUCTION 


Axelson aircraft components, 
including landing gear 

shock struts, gears, geared 
mechanisms, segments, 
spars, braces and other 

plane structural parts, are 
serving throughout the 

world in both military and 
commercial planes. Axelson’s 
facilities are among the largest 
and most modern; it is staffed 
with competent engineers and 
master craftsmen. If you have 
work involving precision 
aircraft production, we 

invite your inquiry and 
personal inspection. 


Write for Facilities 
Booklet 5037. 


MANUFACTURING COMPANY DIVISION 
PO. BOX 15335, VERNON STATION, LOS ANGELES 58 


PRESSED STEEL CAR COMPANY INC. 


LOS ANGELES PLANT & 
MONTEBELLO PLANT 
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National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Zagar Tool, Inc., 24000 Lakeland Blivd., Cleve- 
land 23, Ohio. 


DRILLING MACHINES, Bench 

Avey Drilling Mch. Co., 126 E. Third St., Cov- 
ington, y. 

ee, 941 W. Central Ave., Toledo, 

io 

Buffalo Forge Co., 490 Broadway, Buffalo. 

Canedy-Otto Div., ‘Cincinnati Lathe & Tool Co., 
Oakley, Cinci innati, Ohio 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N. 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Leland-Gifford 1025 Southbridge St., Wor- 
cester, Mass. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, In 

Walker-Turner Div., Kearney & Treckar Corp., 
900 North Ave., Plainfield, N. J. 


DRILLING MACHINES, BOILER 


Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 
Foote-Burt Co., 1300 St. Clair Ave., Cleveland. 


DRILLING MACHINES, Deep Hole 


a Drilling Mch. Co., 26 E. Third St., Cov- 

ington, Ky. 

Leland- Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Pratt & Whitney, West Hartford 1, Conn. 


DRILLING MACHINES, Gang 


Avery Drilling Mch. Co., 26 E. Third St., Cov- 
ington, y. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Baush Co., 156 Wason Ave., 
Springfield 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincirmati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Milling Mch. Co., 2442 Douglas St., 


Leland- Gifford. Co., 1025 Southbridge St., Wor- 
cester, 

Moline Tool ‘s.. 102 20th St., Moline, Ill. 

Morris Machine Too! Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio 

National Automatic Too! Co., Inc., S. 7th and 
N. Sts., Richmond, Ind 

Peerless Production a> 19449 Glendale 
Ave., Detroit 23, 

Snyder. Tool & 3400 E. Lafayette, 
Detroit 7, Mich. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 


DRILLING MACHINES, Horiz. Duplex 
Avery Drilling Mch. Co., 26 E. Third St., Cov- 


, Station F, P.O. Box 101, 


Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes W. F. & John Co., 201 S. Water St., 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Spri — 7, Mass. 

Consolidated Mch. Tool [., Rochester, N. Y. 

Davis & Thompson Co., 6411’ W. Burnham 
Milwaukee 14, Wis. 

Edlund Machinery Co., Cortland, N. Y. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa. 

vy Mch. Tool Corp., Keene, N. 
ilholland, W. K. Machinery Co., 6402 ‘West- 
field Bivd. Indianapolis 5, Ind. 

Moline Tool Co., 102 20th St., Moline, III. 


(Continued on page 354) 
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The PATTERN | 


. » » to Completely Finished PROTOTYPE PARTS 
READY FOR ASSEMBLY 


It's Allied that offers the complete service to provide you with die-made prototype parts. 


Plaster patterns . . . low-cost, quickly-produced dies made of plastic or zinc alloy... 
Oth er stampings accurately drawn and formed on Allied presses . . . completed parts which have 
been hand trimmed, flanged, pierced and spot finished .. . are all produced by Allied. 
Allied Products 


SPECIAL COLD FORGED 
PARTS @ STANDARD CAP 
SCREWS e HARDENED AND 
PRECISION GROUND PARTS 
e R-B INTERCHANGEABLE 
PUNCHES AND DIES 


Not only is full responsibility for such a prototype program centered at one source but 
many economies can be effected from which you as a customer can benefit. In the building of 
the dies, for example, combinations of plastic, zinc alloy or steel (all of which Allied 
supplies) give you the best and most economical tooling for your volume requirements. In the 
finishing processes, as one more example, the toois themselves are often used for flanging 
and other purposes—additional cost-saving and accuracy-assuring operations. 


If you need sheet metal stampings for prototype assemblies, you should investigate Allied’s 
all-inclusive service. A visit to our Plant 4 in Hillsdale, Michigan will convince you that here 
is a positive method of insuring ar. economical and rapid transition from prototype to high 
volume production. If a visit is not convenient, let us supply you with complete information. 


ALLIED PRODUCTS CORPORATION 


DEPT. D-19 12619 BURT ROAD ° DETROIT 23, MICH. 


~ 


PLANT 1 PLANT 2 PLANT 3 PLANT 4 
Detroit, Mich. Detroit, Mich. Hillsdale, Mich. Hillsdale, Mich. 
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PRICE 


Air Gaging need not be 
expensive. Use it when 
air best fits the job. 


Feature for feature, the Dimensionair offers 
more than you ever can know until you use it. 


Have you seen the new AirProbe? 
NO tolerance setting masters required! 
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If you find your gaging requirements are best met with AIR 
GAGES, it’s to your best interest to investigate the simplicity and econ- 
omy of FEDERAL Air Gages. 


For instance, any of the regular air gage attachments can be used 
on the same Dimensionair without complicated adjustments. Such attach- 
ments as air plugs, rings, AirProbes, adjustable bore gages, air snaps, and 
all special designed attachments are readily interchangeable on the same 
air gage—AND YOU NEED ONLY ONE MASTER. Moreover, when 
you realize the reasonable low cost of the Dimensionair and its accessories, 
and when you realize the economy of maintaining and adapting it to any 
future need, the true economy of the Federal Dimensionair becomes strik- 
ingly apparent. If you have not recently investigated and compared the 
costs of Federal Air Gage equipment, we believe you will be pleasantly 
surprised. 


And remember, with the Federal Dimensionair you get THE 
REALLY EXCEPTIONAL FEATURES not available in other air gages 
—longer measuring range per magnification, greater plug clearance and 
longer life, deeper and larger jets, direct reading accuracy, and stable 
performance. Ask any man who has used both the Dimensionair and other 
air gages. He ought to know! Federal Products Corporation, 4117 Eddy 
Street, Providence 1, Rhode Island. 


AAFEDERAL 


FOR ANYTHING IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting or Automatically Controlling Dimensions on Machines 
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. In a four month period under actual competitive conditions 
one Diamond Wheel ground 36,976 pieces, while eight 
silicon carbide wheels ground a total 16,023 pieces. 
RESULT— 1. Less cost per piece 2. Greater Production 

3. Less down time. 


fot yourself how 
- SECOMET DIAMOND WHEELS 
Can provide you with these palus values 
Send for informative catalog #54 or contact 


Tey, us direct for information and assistance. 


J. K. SMIT & SONS, INC. 


MURRAY HILL, N. J. 


Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., §. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Pg 19449 Glendale 
Ave., Detroit 23, 

Snow Mfg. 435 Ave., Bellwood, III. 

Snyder Tool & ere. Co., 3400 E. Lafayette, 
Detroit 7, Mich 

Mch. Tool Co., 2531 11th St., Rock- 
ford, ill 


DRILLING MACHINES, 
Horizontal Portable 

Avery Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 


DRILLING MACHINES, Inverted 

Avery Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, io. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

— achine’ Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio. 

Notions! Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich 


DRILLING MACHINES, Multiple Center 
Column Type 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Barnes Drill ome 814 Chestnut, Rockford, Ill. 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Automatic Tool Co., Inc., §. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 


DRILLING MACHINES, Multiple Spindle 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., a. Station F, P.O. Box 101, 
Toledo 10, 

Barnes Drill Chestnut, Rockford, Ill 

Barnes, W. F. Johr:, Co., 201 S. Water 
Rockford, Ill. 

Baush Machine Tool Co., 156 Wason Ave., 
Springfield 7, Mass. 

— Forge Co., 490 Broadway, Buffalo, 


Burg Tool 3743 Durango Ave., 
Los Angeles 34, 

Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati, 

Cincinnati Bickford Toor 3220 Forrer Ave., 
Cincinnati. Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Delta Power Tool Div., Rockwell Mfg. Co., 

614G N. Lexington ‘Ave. Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N.Y. 

Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Greenlee Bros. & Co., 12th and Columbia 
Ave., Rockford, Ill. 

Hartford Special Mchry, Co., 287 Homestead 
St., Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Too! Corp., Keene, N. H. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

Millholland, W. K. Machinery Co., 6402 West- 
field Blvd., Indionapolis 5, Ind. 

Modern Ind. ‘Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. 

Moline Tool Co., 102 20th St., Moline, III. 

ie Machine Tool Co., Inc., 946-M Harriet 

Cincinnati 3, Ohio. 

Notions! Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Peerless ‘Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, Ill. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 


(Continued on page 356) 
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THE TOWER WAS ERECTED in 25-foot sections—each 
section alternately painted red and white. In an 
average 8-hour work day, the crew completed 


\ ten sections. 


one WORLD'S TALLEST 
TELEVISION TOWERS 


RESTS ON 50 TONS OF SHELBY TUBING 


@ Rising high in the air, atop eastern Pennsyl- 
vania’s Blue Mountain, is one of the tallest televi- 
sion towers in the world—the 1,036-foot transmis- 
sion tower of Station WHUM-TV, Channel 61, 
Reading. 

From its tapered base to approximately half way 
up—about 500 feet—the tower is constructed of 25- 
foot sections of 4-inch O.D. Shelby Seamless Me- 
chanical Tubing—50 tons of it—fabricated by Stain- 
less, Inc., North Wales, Pa. 

Higher than the famous Eiffel Tower in Paris, 
the gigantic structure tapers down to a remarkably 
small triangular steel and concrete base, the three 
supporting sections of Shelby Tubing sloping into 
their concrete anchor, which is sunk 25 feet in the 
ground. The tremendous tower coupled with up-to- 
date television procedures makes Station WHUM- 
TV one of the most powerful television stations in 
the world. 

This is the type of application in which Shelby 
Seamless Tubing excels. Produced to exacting 
standards, it provides the very high uniformity of 
strength, and dependability that only seamless 
tubing can give. 

Shelby Seamless is available in a complete range 
of diameters, wall thicknesses, and analyses to meet 
the most exacting requirements. Feel free to call on 
our engineers at any time. They are here to help 
you apply U-S-S Shelby to your specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, 


PITTSBURGH, PA. 
(Tubing Specialties) 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


TRANSMISSION TOWER, Station WHUM-TYV Reading. Steel guy 
wires, 114 inch dia., are attached to the tower at consecutive 
175-foot levels, and are anchored in concrete 400 feet and 800 
feet from the structure in all directions. Aircraft warning 
lights are also located at 175-foot levels. 


U°S’S SHELBY SEAMLESS MECHANICAL TUBING 
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Concept Milling 


“First completely new design in 
years,” say engineers who have seen 
demonstrations of the Gorton 2-28 
Horizontal mill — a heavy-duty, 
high-speed-spindle machine suit- 
able for carbide milling. 


Square-lock bearings and a 241/,- 
inch bearing spread on the knee 
provide extreme table rigidity. 
Even under heavy cutting loads, 
the table remains rigid. There can 
be no sag or twist. 


The new Gorton Horizontals 
have, in addition to conventional 
spindle lubrication, a device that 
floods spindle bearings with 120 
extra gallons of oil per hour. This 
method of cooling and lubricating 
dissipates spindle bearing heat 
throughout the column. 


Net results are a marked reduc- 
tion of spindle “growth” at the nose 
and, with only two driving gear 
contacts at any speed, more motor 
horsepower is usable at the spindle. 
This is a decided advantage over 
machines having more gears in 
contact and which do not dissipate 
spindle bearing heat as described. 

A choice of three spindle speed 
ranges is available: 50 to 2000 rpm 
for carbide milling; 28 to 1100 rpm 
for conventional milling, or 25 to 
2000 rpm for maximum work scope. 
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New Gorton Mill 
Offers & Exclusives 


Double overload protection for 
cutters and gears stops all feeds 
when, for any reason, the cutter be- 
comes overloaded or jammed. One 
is mechanical, the other electrical. 


True unit construction dras- 
tically reduces down time and 

aintenance services. A removable 
coolant pan permits quick inter- 
change of coolants and speeds sump 
clean-out. 

A horsepower-load meter indi- 
cates cutter condition and records 
machine operating efficiency. 

Complete information on the 
new, reasonably priced line of 2-28 
Horizontals is available from the 
manufacturer, George Gorton Ma- 
chine Co., 1307 Racine St., Racine, 
Wis., U.S.A. 


Fight Gorton Exclusives 
Open New Era in Milling 
1. 241%-inch knee 
2. Oil-bath cooling of spindle 
bearings 
Maximum horsepower at spin- 
dle nose 
Spindle speeds from 25 to 
2000 rpm 
Double-overload protection 
for cutters 
True unit construction 
Removable coolant pan 
Horsepower-load meter 


Motors available: 
744, 10 or 10/5 hp. 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, tnd. 

Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
20, Mich. 

Zagar Tool, Inc., 24000 Lakeland Bivd., Cleve- 
land 23, Ohio. P 


DRILLING MACHINES, Radial 

American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 

Canedy- ‘Otto Div., Sige ey Lathe & Tool Co., 
Oakley, Cincinnati, Ohi 

Carlton Mch. Tool Co., 3000 Spring Grove Ave., 
Cincinnati 25, Ohio 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati. Ohio. 

Cincinnati Gilbert Machine Tool Co., 3366 
Beekman St., Cincinnati 23, Ohio. 

Cosa Corp., 405 Lexington Ave., New York 
1 


Foot-Burt Co., 1300 St. Clair Ave., Cleveland, 


hio. 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Kaukauna Machine Corp., Kaukauna, Wis. 
Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich. ; 
me Machine Tool Inc., 946-M Harriet 

Cincinnati 3, Ohi 
Machine Works, 3940 Palmer St., 
Chicago, Il. 


DRILLING MACHINES, Rail 
See Drilling Machines, Gang 


DRILLING MACHINES, Sensitive 

Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

tgs? Co., 490 Broadway, Buffalo, 
N. 

eae: Otto Div., Cincinnati Lathe & Tool 
Co., Oakley, Cincinnati, Ohio. 

Cosa ‘Corp., 405 Lexington Ave., New York 
17, 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexingtori Ave., Pittsburgh 8, Pa. 

Edlund Machiner Cortland, 

Famco ——— , 3134 Sheridan Rd., Ken- 
osha, Wis 

Foot- Burt Co., 1300 St. Clair Ave., Cleveland, 
8, 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 

Leland-Gifford ‘1025 Southbridge St., Wor- 
cester, Mass. 

National Automatic Too! Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Pratt & Whitney, West Hartford 1, Conn. 

Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Snow Mfg Co., 435 Eastern Ave., Bellwood Ill. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Upright 


Avey Drilling Mch. Co., 26 E. Third St., Cov- 
ington, Ky. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, W. F. & Jchn, Co., 201 S. Water St., 
Rockford, Ill. 

Baush Mch. Tool Co., 156 Wason Ave., Spring- 
field 7, Mass. 

Boice-Crane, 941 W. Central Ave., Toledo, 


hio. 
—. Forge Co., 490 Broadway, Buffalo, 
N 


Canedy-Otto Div., Cincinnati Lathe & Tool Co., 
Oakley, Cincinnati Ohio. 

Cincinnati Bickford Tool Co., 3220 Forrer Ave., 
Cincinnati, Ohio. 

Cleereman Mch. Tool Co., Green Bay, Wis. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cone So. 405 Lexington Ave., New York 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Edlund Machinery Co., Cortland, N. Y. 

Foote-Burt Co., 1300 St. Clair Ave., Cleveland 


8, Ohio. 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, III. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

Moline Tool Co., 102 20th St., Moline, Hl. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, tnd. 

Orban Kurt, i. Inc., 205 East 42nd St., New 
York 17, 


on page 358) 
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1 Operator. .. 
1 Machine... 


Multi-Operations Fully 
Automatic On 4 Parts 
Simultaneousl y—Load— 
Drill—Core Drilli— 
Ream—Unload 


THE OLD 


2 OPERATORS ..4 MACHINES.. 


Hand Controls -|- Excessive Handling -+- Capstan 
And Hand Engagement Of Feed +- Operator 
Fatigue = Low Production Rate At High Cost. 


PRODUCTIVITY 


BAKER BROTHERS, INC. Toledo, Ohio 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY, July, 1954—357 
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END MILLS AND 
MILLING CUTTERS 


For profitable solutions to production mill- 
ing problems, call on Gorham! Over thirty 
years’ experience in creating fine cutting 
tools is your assurance of satisfaction. 


An extensive line of standard end mills 
and milling cutters is stocked by Gorham 
distributors. When you need special tooling, 
a Gorham Field Engineer surveys your 
problem and makes design recommenda- 
tions for a tool to be “tailor-made” for your 
application by skilled Gorham craftsmen. 


Ask your distributor for Gorham “stand- 
ards.” For “specials,” call in your nearby 
Gorham Field Engineer. They're both well 
qualified to help you... and backed by 
unmatched experience and facilities. For 
profitable solutions to milling problems, 
call on Gorham! There’s no obligation. 


Write for free 120 page catalog. Shows entire 
line, contains valuable engineering information. 


TOOL COMPANY 


Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. : 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St., Rockford, Ill. 

Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood Ill. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


DRILLING MACHINES, Wall, Radial 

Cleveland Punch & Shear Works., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 


DRILLS, Center 

Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Keo Cutters, 19326 Woodward, Detroit, Mich 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Core 

Corboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago, fil. 

Eclipse Counterbore Co., 1600 Bonner Ave., 
Ferndale, Mich. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Firth Sterilng, Inc., 3113 Forbes St., Pittsburgh 


Co., 21225 Hoover Rd., Detroit 
, Mich. 
Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 
Haynes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 
McCosky Too! Corp., 1938 Thomas St., Mead- 
ville, Pa. 
National Twist Drill & Tool Co., Rochester, 


Mich. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Smit, J. K., & Sons, Inc., Murray Hill, N. J 

Super _— Co., 21650 Hoover Rd. Detroit 13, 

ich. 

Union Twist Drill Co., Athol, Mass. 

Wesson Co., 1220 Woodward Heights Blvd., 
Ferndale, Mich. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 

Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit 1, Mich. 


DRILLS, Deep Hoie 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Smit, J. K., & Sons, Inc., Murray Hill, N. J. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Portable Electric 

Black & Decker Mfg. Co., Towson, Md. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Millers Falls Co., Greenfield, Mass. 

Ryerson Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 


DRILLS, Portable Pneumatic 

Chicago Pneumatic Tool Co., 6 E. 44th St. 
New York 9, N. Y. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich 

Onsrud Machine Works, Inc., 3940 Palmer St., 


14405 WOODROW WILSON «+ DETROIT 3, MICHIGAN Chicago, Il 
WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. (Continued on page 360) 
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ie 335 ton 
Press 

Por more than half a century Erie Foundry Com- 
pany has served the metal-working industry with top 
performance steam and air operated hammers, board 
drop hammers, double and single frame forging ham- 
mers, trirnming presses and hydraulic presses. Before 
making your selection consult with our engineers. 


Salletins on all of these products ane yours on neguest, 
ERIE FOUNDRY COMPANY ete. rennsvivana 


FORGING HAMMERS - HYDRAULIC PRESSES 
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D-F 
DRILLS, Rachet Greenfield Tap Die Corp., Greenfield, Mass. 
Armstrong Bros. Tool Co., 5200 W. Armstrong oe Twist Drill & Tool Co., Rochester, 

ve,, Chicago Ill 

. Pratt & Whitney, West Hartford 1, Conn 

Chicago-Latrobe Twist Drill Works 411 W. Ys 
“Ontario St., Chicago, III. ey vee Co., 21650 Hoover Rd., Detroit 13, 
Cleveland Twist Drill Co.,, 1242 E. 49th St., Union Twist Drill Co., Athol, Moss 


Cleveland, Ohio 
Greenfield Yop & Die Corp., Greenfield, Moss wee 40600 Plymouth Rd., 


National Twist Drill & Tool Co., Rochester, 
Mich 

Pratt & Whitney, West Hartford 1, Conn 

Union Twist Drill Co., Athol, Mass 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich. 


DRILLS, Wire 


Chicago-Latrobe Twist Drill Works, 411 W. 
Ontario St., Chicago Ill. 
ationa wist Drill ool Co., 
DRILLS, Twist y Drill Co.. Atho! 
Besley-Welles Corp., Beloit, Wis. Maw. 
Chicago-Latrobe Twist Drill Works, 411 W. Whitman 6 Barnes, 40600 Plymouth Rd., 


Ontario St., Chicago, Ill. Plymouth, Mich. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 
DoAIl Co,, 254 N. Laurel Ave., Des Plaines, III 
Firth “4 ing Inc., 3113 Forbes St., Pittsburgh 
30, Pa 


Greenfield, Mass. 
Rochester, 


DRIVES, Chain 


Link-Belt Co., 220 §S. Belmont Ave., 
apolis 6, Ind. 


Indian- 


Walker Does Tt 4bgatu- 


Walker, pioneer in the chuck industry, has been utilizing 
magnetic force to make all types of special and standard 
chucks since 1887. 


Walker now harnesses atmospheric force for special vac- 
uum chucks to hold non-magnetic materials. First a leader 
in magnetic force—now a pioneer in atmospheric force. 


Wold Everything with Walker Chucks 
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DUPLICATORS 

Gorton, George, Mch. Co. 1110 W. 13th St., 
Racine, Wis. 

Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, Pa. 

Pratt & Whitney, West Hartford 1, Conn. 

Richford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 


DUST COLLECTORS 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Pangborn Corp., Hagerstown, Md. 


DUST CONTROL SYSTEMS 
Pangborn Corp., Hagerstown, Md. 


ELECTRICAL EQUIPMENT 
General Electric Co., Schnectady 5, N. Y. 


EMERY WHEEL DRESSERS 
See Dressers, Grinding Wheel 


EMERY WHEELS 
See Grinding Wheels 


ENGRAVING MACHINES 
Cosa Sorp., 405 Lexington Ave., New York 17, 
N. 


Mch. Co., 1110 W. 13th St., 


‘Geo., 
Racine, Wis. 


EXTRACTORS, Screw 


Cleveland Twist Drill Co., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mais 

Union Twist Drill Co., Athol, Mass 

Whitman & Barnes, 40600 Plymouth R4,, 

Plymouth, Mich. 


1242 E. 49th St., 


FACING MACHINES 
Baird Machine Co., 1700 Stratford Ave., Strat 


ford, Conn 

Ex Cell-< Corp., 1200 Oakman Bivd., Detroit 
32, 

National — Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 


FANS, Exhaust, Electric Ventilating 
Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y 


General Electric Co., Schenectady 5, N. Y. 


FEEDS FOR PRESSES, Automatic 
Federal Press Co., 600 Division and Big Four 
R. 


R. Elkhart, ‘Ind. 
U. S. Tool Co., Inc., 255 North 18th St., 


Ampere, N. J. 


FELT, For All Applications 


American Felt Co., Glenville, Conn. 


FILES, Hack 

DoAll Co., 254 Laural Ave., Des Plaines, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES, Hand 

DoAll Co., 254 Laurel Ave., Des Plaines, Il. 

Heller Bros. Co., Newcomerstown, Ohio. 

Nicholson File Co., 23 Acorn St., Providence, 
R 


Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


FILES Machine 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich 


FILES AND BURS, Rotary 
Atrax Co., Newington, Conn. 
DoAl! Co., 254 N. Laurel Ave., Des Plaines, III. 
Jarvis, Chas. L., Co., Middletown, Conn 

Pratt & Whitney, West Hartford 1, Conn 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


(Continued on page 362) 
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fused quartz 


FLATS 


With VK Optical Flats, close checking of flat surfaces is simplified and 
more conveniently handled. 


Shown here is the new Van Keuren monochromatic light, 22'/,” wide, 
17,” high and 20” deep (in bench space). It is designed for use with 
large optical flats such as the one shown—a 10” diameter fused quartz 


double-surface master flat (accurate to .000001” both sides). 28 te 


VK Optical Flats are available in sizes from '/,”" diameter to 10 available by writing: The Van Keuren 
diameter in .000001”, .000002” or .000004” accuracy. They can be Co., 178 Waltham St., Watertown, 
shipped within 30 days from order. Mass. Ask for your copy. 


178 WALTHAM STREET, WATERTOWN, MASS. 


Light Wave Equipment ® Light Wave Micrometers © Gage Blocks ® Taper 

Insert Plug Gages @ Wire Type Plug Gages ® Measuring Wires @ Thread 

Measuring Wires @ Gear Measuring System ® Shop Triangles @ Carboloy 

Cemented Carbide Plug Gages ® Carboloy Cemented Carbide Measuring Wires 
Chrome Carbide Taper Insert Plug Gages 
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F Product Directory 


FILING MACHINES, Dies, Etc. 


Boice-Crane, 941 W. Central Ave., Toledo, 
Ohio 

DoAIl Co., 254 Laurel Ave., Des Plaines, Ill. 

Grob, Inc., Grafton, Wis 


Hirsch 
hosset, Carl, 30 Park Ave, Mon- FLEXIBLE COUPLINGS 
Jarvis, ns , Co., Middletown, Conn See Couplings, Flexible 


Oliver ana Co., 1410 E. Maumee St., 
Adrian, Mich 


Lowe Bros. Co., Dayton, Ohio. 


FLEXIBLE SHAFT EQUIPMENT 


Jarvis Chas. L., Co., Middletown, Conn. 
Orban, Kurt, €o., Inc. 205 East 42nd 5., 
New York 17, N.Y 


FILTERS, Air 
Pratt & Whitney West Hartford 1, Conn. 


Keller Tool Co., Grand Haven, Mich. 


Walker-Turner Div., Kearney & Trecker Corp., 


900 North Ave., Plainfield, N. J 


FILTERS, Coolant and Oil FORGINGS, (Upsetting) Machines 


Barnes Drill Co., 814 Chestnut St., Rockford, Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 

Hamilton Corp., Philadelphia 42, 
Cuno Engrg. Corp., Meriden, Conn. 

Industrial Ave. Lebanon, Ind. Ohio. 


FINISHES FOR MACHINES AND METAL 
PARTS 


Filtration Co. (Delpark Corp.) 15 Hilt _— Co., 1201 W. 65th St., Cleveland 2, 


LaJ DOUBLE CRANK PRESSES 


These versatile double crank, brication; feeding device and other 
straight side punch presses can equipment to meet the most ex- 
multiply your production of small acting requirements. 
precision parts. Proven by users 
to be more efficient, accurate, eco- Also 6 to 80 ton O.B.I. Presses. 


Write for complete information. 


nomical of manpower... much su- 
perior to any presses previously 
used for the same jobs. 


Equipment includes air clutch 
with controls for inching, 
single stroke and continuous 
running —any speed up to 
450 SPM; air release spring 
set brake; two air counter 
balances on ram; hard bronze 
crankshaft bushings, ball 
seats and gibs; automatic lu- 


Advantages 


Faster production 


Precision parts 


Large die area 


Long die life 


Adaptable for many 
jobs 


Low operating cost 


Features 
High speed with 


Box type ram 
Adjustable square Capacity 20 tons 30 tons 
type hard bronze gibs Strokes per minute 150-450 150-450 
welded steel frame 
Auxili pines Ram adjustment (ratchet) 9” 2 
P Ram area, Lto R x Fto B 28” 24” 12” 
Bolster area Lto Rx Fto B 24” x 19” 24” x 19” 
Die space, bed to ram ia ad 
(1” stroke down, adjust. up) 
Weight, approx. pounds, as illustrated 6000 6500 


1631 Sterling Avenue, Elkhart, Indiana 
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National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 
Kurt, 205 East 42nd St., New 
Yor’ 


FORGINGS, Drop 

Bethlehem Steel Co. Bethlehem, 

Mueller Brass Co., Port Huron 35, 


‘ 


FORGINGS, Hollow Bored 


Bethlehem Steel Co., Bethlehem, Pa. 
National Forge & Ordnance Co., Irvine, Warren 
County, Pa. 


FORGINGS, Iron and Steel 


Bethlehem Steel Co., Bethlehem, Pa 

Cameron Iron Works, Inc., 1060 Silber Rd., 
Houston, Texas. 

Morgan Engrg. Co., Alliance, Ohio. 

National Forge & Ordnance Co, Irvine, Warren 
County, Pa. 

ab -Gordon, Madison & Gob Sts., Worcester 
, Mass. 


FORGINGS, Upset 


Bethiehem Steel Co., Bethlehem, 
Mueller me Co., Port Huron 35, 
Williams, J. H. & ‘Co., 400 Vulcan 


‘ 


FORMING AND BENDING MACHINES 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd., and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin- Lima-Hamilton Corp., Philadelphia 42, 


Bethlehem Steel Co., Pa. 

Chambersburg Engrg. Chambersburg, Pa. 

Cincinnati Shaper Co., Seon and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, Ill. 

Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, Ill. 

Hufford Machine Works, Inc. Corey. wrap), 
1700 E. Grand Ave., El Se undo, Calif. 

Hydraulic Press Mfg. $00 Ave., 
Mt. Gilead, Ohio. 

Niagara Mch. & Rig + Works, 683 Northland 
Ave., Buffalo, 

Yoder Co., 5500 Walworth, Cleveland, Ohio. 


FORMING AND STAMPING MACHINES 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Chambersburg Engrg. Co., Chambersburg, Pa. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Dreis & Krump Mfg. Co., 7416 Loomis Blvd., 
Chicago 36, III 

yee Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

U. S. Tool Co., Inc., 255 North 18th St., 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 

io Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42 nd. 

Kennametal, Inc., Latrobe, 

National Broach & 5600 St. Jean 
Ave., Detroit 2, Mich 

Pratt & Whitney, West Hartford 1, Conn. 

Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, ‘Mich. 


FRAMES, Machinery Welded 
Mahon, R. H. Co., Detroit 34, Mich. 


FURNACES, Heat-Treating 
General Electric Co., Schenectady 5, N. Y. 


(Continued on page 364) 
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High Speed Production 
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DOUBLE MILLING & BORING 
MACHINE “‘FAP.”’ (planer Type) 2M 


Available power for cutter on each headstock: 
40 HP. 


Possibility of coupling the two spindles for machining 
turbine bodies. 


Minimum overhang, maximum rigidity by approaching 
of columns and headstocks. 


Heavy boring operations with the feed of columns; 
boring travel at request. 


Series operations by automatic cycles; electric control. 


Control from pendant box of all automatic, 
simultaneous or separate feed movements; 
spindle speed selector; slides locking. 


Additional swinging arm or cross-beam can be 
provided with one or two milling 
vertical headstocks. - 


Spindle speeds: 1,3 to 640 rpm. 
Weight: 160 tons. 


SOC. GENERALE PER L’INDUST 


METALLURGICA MECCANIC 


: 
a 
: 
Innocenti Corporation, 350: Fifth Avenue, New York 1,N.Y 


G 


Product Directory 


FURNITURE, Shop 


Standard Pressed ‘ Steel Co., Jenkintown, Pa. 


GAGE BLOCKS 


Brown & Sharpe -. Co., Providence, R. |. 
2 


Deasborn Gage Co., 038 Beech St., Dearborn, 
Mich 

DoAll Co., 254 Laurel Ave., Des Plaines, II! 

Pratt & Whitney, West Hartford 1, Conn 

Scherr, George, Co., Inc. 200 Lafayette St, 


New York 12, N.Y 


Taft-Peirce Mtg. Co., Woonsocket, R. | 
f Van Keuren Co., 176 Waltham St., Watertown, 
i Boston, Mass 
GAGES, Air 
Cosa Corp., 405 Lexington Ave., New York 17. 
DoAll Co., 254 Laurel Ave., Des Plaines, Il. 


Federal Products Corp., P. O. Box 1027, Provi- 
| 


dence, 


Pratt & Whitney, West Hartford 1, Conn 
Sheffield Corp., 721 Springfield, Dayton, Ohio 
Taft-Peirce Mfg. Co., Woonsocket, R. 


GAGES, Comparator 
Alina Corp., 401 Broadway, New York 13, N.Y. 


Amco Gage Co., 19760 W. 8 Mile Rd., Detroit 
19, Mich 

Ames, B. C., Co., Waltham 54, Mass. 

Baptist Machine Co.. Inc., 36 Ludlow St., 
Stamford, Conn 


Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 

Comtor Co., 47 Farwell St., Waltham 54, Mass. 

Cosa Corp., 405 Lexington Ave., New York 17. 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Federal Products Corp., P. 0. Box 1027, Provi- 


dence, R 

Hanson Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Pratt & Whitney, West Hartford 1, Conn. 


High-production and economical 


leti 


of « 


skilled labor! 


The operator loads and unloads the work without 


made possible by the WICACO upright construction 
die and stati y chuck. Feed-lever automatica 


proper depth. The spindle—not the chuck—revolves, 


7/32”, maximum width 3/8”. 
work from 1/4” 1.0. to 4 1/2 
holds work to 4,” O.D.; stroke 
of spindle from 0” to 7”; floor 
space 24” dic.; weight of ma- 
chine about 950 Ibs. 


Send us sample bearings to cut 
to specifications. We will return 
them, properly grooved, with a 
record of the time required and 
cost-estimate. No obligation. 
Or, write for detailed, well- 
illustrated Bulletin. 


WAYNE JUNCTION 
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PIECES PER HOUR! 


operation are the 
features of the WICACO CONTINUOUS OIL GROOVER 
P g as many as 500 grooved 
pieces per hour in routine practice—even with un- 


ping the Machine —a valuable time-saving advantage 


turns to neutral position when cutting tool reaches its 


mitting fast and convenient grooving of a variety of 
larger and irregular work. Maximum depth of groove 
rooves may be cut in 
1.D.; standard chuck 


CONTINUOUS OIL GROOVING 


stop- 


of the 
lly re- 


per- 


SINCE 1868 


THE WICACO MACHINE CORPORATION 


PHILADELPHIA 44, PA. 


For more information on products advertised, use Inquiry Card, page 265 


Scherr, George Co., ee 200 Lafayette St. 
New York 

Sheffield Corp., ‘721 Springfield, Dayton, Ohio 

Standard Gage’ Co., Inc., Poughkeepsie, N. Y. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 


GAGES, Depth 

Ames, B. C., Co., (Dial), Waltham 54, Mavs 
Brown & Sharpe ig Co., Providence, R. |. 
Dearborn Gage Co., 22038 Beech St., Dearbo n, 


Mich. 
DoAll Co., 254 Laurel Ave., Des Plaines, III. 
Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. 
Hanson- ‘Whitney Co., Div., Whitney Chain Co., ; 
Hartford, Conn. : 
Lufkin Rule Co., Hess Ave. Soiree, Mich. 
Millers Falls Co., Greenfield, Ma: ’ 
Scherr, George Co., 200 
New York 12, 
Sheffield Corp., field, Dayton, 
Standard Gage Inc., Pou ughieepsie, N 
Starrett, The L. Co., Athol, Mass 
Taft-Peirce Mfg. Woonsocket, 


GAGES, Dial 
Ames, B. C., Co., Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. | e 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. O. Box 1027, Provi- 
dence, R. |. 

Lufkin Rule Co., Saginaw, Mich 

Scherr, George, J 200 Lafayette St., 
New York 12, 


Sheffield Corp., Sringfield, Dayton, Ohio. 
Standard Gage Co., N. Y. 
Starrett, The L. S., Athol, Mass. 


GAGES, Electric 

Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio 

Cosa Corp., 405 Lexington Ave., New York 17. 

DoAll Co., 254 Laurel Ave., Des Plaines, II! 

Federal Products Corp., P. O. Box 1027 Provi- 
dence, R. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GAGES, Height 


Amco Gage Co., 
Ames, Co., 
Brown 4 Sharpe Mfg. Co., 
Cleveland Instrument Co., 
Cleveland 15, Ohio. 


19760 W. 8 Mile Rd. Detroit 


Waltham 54 Mass. 
Providence, R. |. 
735 Carnegie Ave., 


DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Pratt & Whitney, West Hartford 1, Conn. 


Scherr, 200 Lafayette 


Sheffield Corp. 721 Springfield, Dayton, Ohio. 
Starrett, The L. S., Co., Athol Mass. - 


Inc., 


GAGES, Plug, Ring and Snap 
Amco Gage Co., 19760 W. 8 Mile Rd., Detroit 
, Mic 

Axelson Mfg. Co., P. O. Box 
Sta., Los Angeles 58, Calif. 

Brown’ & Sharpe Mfg. Co., Providence, R. |}. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

ae Gage Co., 22038 Beech St., Dearborn, 


Dot a 254 Laurel Ave., Des Plaines, III 
Federal Products Corp., P. O. Box 1027, Provi- 


dence, R. |. 
Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
3 


15335, Vernon 


euameians Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Co., Div., Whitney Chain Co., . 
Hartford, Conn. 
Haynes Stellite Div., Union Carbide & Carbon 
Comp., 30 . 42nd St., New York. 
Latrobe, Pa. 
Metal Carbides Corp., Youngstown, Pa. . 
Pratt & Whitney, West Hartford 1, Conn. 
Scherr, George, 200 Lafayette 
New York 12, 
Sheffield Corp. 701 Springfield Duyton, Ohio. 
Standard Gage Co., Inc., Poughkeepsie, N. ¥ 
Starrett, The L. S., ‘Co. Athol Mass 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


Turner Bros. Inc., 2625 Hilton Rd., Ferndale j 
20, Mich. 

Van Keuren Co., 176 Waltham St., Watertown, 
Boston, ass. 

Vinco Corp., 9113 Schaefer Hwy., Detroit 28, 
Mich 


Willey’s Carbide Tool Co., 1340 W. Vernor 
Hwy., Detroit ape Mich. 

Woodworth, N. A. ‘Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mech: 


(Continued on page 366) 
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at work 
in Dart’s 


This dual-engine giant has 
two torque converters, two 
transfer cases and two reverse 
gear boxes in which New 
Departure applications are 
found. Cross section of transfer 
case shows seven ball 
bearings—all New Departures! 


Weight—50 tons! Payload—75 tons! It’s Dart’s mighty 
Monster, world’s biggest truck; yet it’s agile, too. Here’s 
where New Departure ball bearings carry the loads . . . in 
the transfer cases, reversing gears and torque converters 


New Departure ball bearings mean precision performance. 


that deliver a 700-horsepower drive to tandem rear axles. 
Whatever the load . . . radial, thrust or any combination... | | 


They maintain accurate positioning of gears and shafts... BALL 


reduce wear and maintenance to the minimum. 


Learn what ball bearings can do for your product... talk 


to your New Departure engineer—soon! : age 


anada McKinsion Jndusiries, Ltd, $t Catharines Ontario 


BRISTOL 269 North Main St. 2-6371 DETROIT 7-122 General Motors Bldg. Trinity 2-4700 
BOSTON 517-A Park Square Bidg. Hancock 6-9867 
t. inston 
€. INDIANAPOLIS 1357 W. 18th St. Imperial 4680 
NEW YORK 1775 Broadway Circle 6-1540 — pittsBURGH Cathedral Mansions Mayflower 1-8100 
PHILADELPHIA 850 E.Luzerne St. Garfleld 3-4136 CHICAGO 332 So. Mich. Ave. Wabash 2-5875 
SYRACUSE 2360 James St. 73-5195 DAVENPORT 2212 E. 12th St. Davenport 7-7522 


For more intormation on products advertised, use Inquiry Card, page 265 


NEW DEPARTURE SALES ENGINEERING OFFICES—AT YOUR SERVICE 


KANSAS CITY 1021 E. Linwood Blvd. Valentine 4939 
MILWAUKEE 647 W. Virginia St. Broadway 6-9460 
ST. LOUIS 3001 Washington Bivd. Franklin 6533 
LOS ANGELES 5035 Gifford Ave. logan 8-230! 
BERKELEY 1716 Fourth St. Landscape 6-8750 
SEATTLE 5000 First Ave., 5. lander 5920 


‘ 
mon 
wie 
wale 
4 
/ 
/ 
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Product Directory 


GAGES, Surface 
Amco Gage Co., 19760 W. 8 Mile Rd., 
19, Mich 
Ames, B. C., Co., Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. 1 
Columbus Die-Tool & Mch. Co., 955 Cleveland 
ve., Colurnbus, Ohio 
DoAll Co., 254 Laurel Ave., Des Plaines, III 
Hanson-Whitney Co., Div. Whitney Chain Co 
Hartford, Conn : 
Lufkin Rule Co., Hess Ave., 
Millers Falls Co., Greenfield, Mass 
Sheffield Corp., 721 Springfield, Dayton, Ohio 
Starrett, The L. S., Co., Athol Mass. 


Detroit 


Saginaw, Mich 


GAGES, Taper 


Brown & Sharpe Mf Providence, R. |. 

Gage Co. Beech St., Dearborn, 
cn 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., — Springfield, Dayton, Ohio. 

Starrett, The L. Co., Athol Mass 


GAGES, Thread 

Axelson Mfg. Co., P. O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif 

Detroit Tap & Tool Co., 8615 'E. 8 Mile Rd., 
Base Line, Mich. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P. 0. Box 1027, Provi 
dence, R. |. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Hanson-Whitney Co., Div. Whitney Chain G0., 
Hartford, Conn. 

Iroquois Corp., RFD 4 Box 331, 1800 E. 11 
Mile Rd., Royal Oak, Mich 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


GASKETS 


Crane Packing Co., 1800 Cuyler Ave., Chicago. 
Garlock Packing Co., Palmyra, N. Y. 
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GEAR BLANKS, Non-Metallic 
Braun Gear Co., 239 Richmond, Brooklyn 8, 


General Electric Co., Schenectady 5, N. Y. 


GEAR BURNISHING MACHINES 
Fellows Gear Shaper Co., 78 River St., 
field, Vt. 
Gleason Works, 1000 University Ave., 


Spring- 


Roches- 


3; 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GEAR CHAMFERING, ROUNDING AND 
BURRING MACHINES 

Bilgram Gear & Mch. Works, 1217-35 Spring 
Conten St., Philadelphia, Pa. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Lipe- Rollway Corp., 806 Emerson Ave., Syra- 


cuse, N. 
Modern Industrial Engrg. Co., 14230 Birwood, - 
Detroit 4, Mich 


Orban Kurt, Co., Inc., 205 East 42nd St., 
Sheffield Corp., ‘721 Springfield, Dayton, Ohio. 


GEAR CHECKING INSTRUMENTS AND 
EQUIPMENT 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eastman Kodak Co., Rochester, ¥. 


Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 
Gleason Works, 1000 University Ave., Roches- 


ter 3, 

Michigan Tool Co., 7171 E. MecNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 1, N! Y. 

Starrett, The L. S. Co., Athol, Mass. 

Taft-Peirce Mf Co., Woonsocket, R. 1. 

Vinco Corp., 9 13 Schaefer Highway, Detroit 
28, Mich. 


GEAR CUTTING MACHINES, Bevel 
Gears (Generators) 


Bilgram Gear & Mch. Works, 1217-35 Spring 


rden St., Philadelphia, Pa. 
Gleason Works, 1000 University Ave., Roches- 
ter 
Scherr, George Co., 


Inc., 200 Lafayette St., 


New York 12, 


GEAR CUTTING MACHINES 
Bevel Gears, Spiral 
Gleason ga 1000 University Ave., 


ter 3, N. 
Scherr, ea Co., Inc., 200 Lafayette St., 
m. 


New York 


Roches- 


GEAR CUTTING MACHINES, Spur and 
Bevel Gears (Rotary Cutter) 
Scherr, George 200 Lafayette St., 


New York 12 
Waltham Machine Works, Newton St., Wal- 


tham, Mass. 


GEAR CUTTING MACHINES, SPUR and 
Helical Gears (Hobbing) 


Barber-Colman Co., Rock and Montague, Rock- 
ford, Ill. 
Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 
Orban Kurt, i Inc., 205 East 42nd St., New 
York 17, N 
Scherr, George, 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Spur and 
Helical Gears (Shaper or Planer Type) 


Farrel-Birmingham Co., Inc., 25 Main St., An- 
sonia, Conn. 
78 River St., 


Fellows Gear Shaper Co., 
Vt. 
Michigan Tool 7171 E. McNichols Rd., 


iel 
Detroit 12, 
National Tool Co. "1200 Madison Ave., Cleve- 


land, Ohio. 
(Continued on page 368) 


Spring- 


itn 
| comes to HAR 
If you roll threads mow, or to, you'll” 
THE HARTFORD SPECIAL MACHINERY CO., HARTFORD 12, CONN. 


NEW CENTERS 


Grip-Tip Centers are specifically designed to 
substantially reduce your replacement costs and 
machine down-time for regrinding or replacement 
of worn or chipped centers. 


Male or female carbide tips are inserted or 
removed from the tool steel holders by simply 
turning a screw. The unique clamping action of 
holders on tips is positive and quick ... you save 
replacement time with Grip-Tip Centers. 


The life of Grip-Tip holders is practically unlimited, 
for, only the dull or chipped carbide tips are 


REPLACEABLE 
CARBIDE TIPS 


reground. Because the steel holder is not ground 
when sharpening the carbide tip there is less 
clogging and longer life for your diamond wheels. 
Also, the relatively inexpensive double end tips 
in both male and female types can be stocked 
with a minimum investment . . . Grip-Tip Centers 


reduce tool and inventory costs. 


Grip-Tip Centers increase your production by 
permitting full utilization of machine tools. It takes 
but a minute to remove old carbide tip and 
replace with a new one ... machine down-time is 


less with Grip-Tip Centers. 


For Further Information, Write to: 


For more information on products advertised, use Inquiry Card, page 265 
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THESE | — | 
| G Ti rig / | 
of Male oF Female Tips | 
@ Reduced Machine Down-Time | 
@ lowe! Cost for Replacement oe 
Carbide Tips Are Easy and 
inexpensive f° Stock withe 
Reduced Regrindind Time 
@ Longe’ Diamond Wheel Life 7 
TROIT REAMER 
T SEVEN M OL C 
ETROIT 34, M 
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Product Directory 


GEAR CUTTING MACHINES, Worm and 
Worm Wireels 


Barbe Colman Co., Rock and Montague, Rock- 
ore 
Cone-Drive Gear Div., Michigan Tool ne 7171 
McNichols Rd., ‘Detroit 12, Mich 
78 River St. 


Fellows Ge ar Shaper Co., 
field, Vt. (Straight and Hourglass 

Hirschmann Co., Carl, 30 Park Ave., 
hasset, N. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

New Jersey Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 

Scherr, George ‘Co., inc., 200 Lafayette St., 
New York 12, N. ¥ 


Man- 


GEAR FINISHING MACHINES 


Fellows Gear Shaper Co., 78 River St., 
field, Vt. 
Gleason Works, 
ter 3, N 


Spring- 


1000 University Ave., Roches- 


Michigan Tool Co., 7171 

Detroit 12, Mich 
National Broach & Mch. Co., 

Ave., Detroit 2, Mich. 


E. McNichols Rd., 


5600 St. Jean 


GEAR GRINDING MACHINES 

Cosa Corp. 405 Lexington Ave., New York 17. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 

Gleason ney 1000 University Ave., Roches- 


ter 3, N 
National Broach & Mch. Co., 5600 St. Jean 
11200 Madison Ave., Cleve- 


Ave., Detroit 2, Mich. 
National Tool Co., 

land, Ohio. 
Pratt & Whitney, West Hartford 1, Conn. 
Van Norman Co., Springfield, Mass. 


GEAR HARDENING MACHINES 


Gleason Works, 1000 University Ave., Roches- 
3, 


MAKE YOUR OWN COMPARISON 


Ask about 
our tool 
lease and 
deferred 


payment 


plans. 


Features and dimensions 

are easy to compare. . . 

and so is performance, 

backed up by user reports 

stating that Greaves 2H plain and 
universal milling machines outper- 
form mills costing almost twice as 
much! 


Before you buy any milling ma- 
chine, send for your copy of the 
Greaves Comparison Chart. You'll 
find that the Greaves is full size, 
completely rugged, accurate and 
dependable . . . yet it sells for thou 
sands of dollars less than compar 
able machines. 
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with a free chart 
comparing these 22 
specifications 
on 8 leading mills! 
@ Price 
@ Working Surface 
@ T-Slots-—number and width 
e T-Slots—center distance 
@ Swivels 
@ Longitudinal Power Feed 
@ Cross Power Feed 
@ Vertical Power Feed 


@ Spindle Center Line 
to Top of Table Max. 


@ Spindle Center Line i 
to Top of Table --Min. 


e Column to Brace 
@ Column to Inside Arbor Support / 
© Arbor to Underside of Overarm / 
e Taper Hole @ Nose Diameter 
@ Hole Through Spindle 
@ Speeds @ Speed Range 
@ Feeds @ Feed Range 
\ @ Power @ Weight 


GREAVES MACHINE TOOL CO. 

2500 Eastern Avenue, Cincinnati 2, Ohio 

Please send me; [|] the COMPARISON CHART 
[] Tool Lease and Deferred Payment Plans 


Nome Tithe _ 


Firm 


Addrew 


City 


GEAR LAPPING MACHINES 
Fellows +l Shaper Co., 78 Rover St., Spring- 
t 


ield, 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR MOTORS 
See Speed Reducers. 


GEAR SHAVING MACHINES 


Gear Shaper Co., 78 River St., Spring- 

ie Vt. 

Michigan Tool ee 7171 E. McNichols Rd., 
Detroit 12, 

National Scum “4 Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEAR TESTING MACHINERY 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa 

Eastman Kodak Co ochester, ip 

Farrel-Birmingham Co., int., 25 Main St., An- 
sonia, Conn. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Gleason Works, 1000 University Ave., Roches- 


ter 3, 
Michigan Tool 7171 McNichols Rd., 
Detroit 12, Mich 
National Broach & Pa Co., 5600 St. Jean 
Ave., Detroit 2, 
Madison Ave., Cleve- 


National Tool Ce., 
land, Ohio. 
Scherr, George er: ga 200 Lafayette St., 


New York 12, 


GEARS, CUT 
—, Inc., 6633 W. 65th St., Chicago 38, 


Inc., Richmond, Ind. 
156 Wason Ave., 


1217-35 Spring 
North 


Automotive Gear Works, 
Baush Machine Tool Co., 
Springfield 7, Mass. 
Bilgram Gear & Mch. Works, 
arden St., Philadelphia, Pa. 
Boston Gear Works, 3200 Main St., 


Quincy, Mass. 
Brad Foote Gear Works, 1309 S. Cicero Ave., 


Cicero 50, Ill. 
Sram Sour Co., 239 Richmond, Brooklyn 8, 
N.Y. 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio. 
Cleveland Worm & Gear Co., 3249 E. 80th St., 
Michigan Tool Co., 


Cleveland, Ohio. 
Cone-Drive Gears Div., 
7200 E. McNichols oe" Detroit, Mich. 
Diefendorf Gear Corp., 920 N. Belden Ave., 
Syracuse, N. 
Farrel-Birmingham Co., , 25 Main St., An- 
Inc., 1924 W. Columbia 
il 


sonia, Conn. 
Franke Gear Works, 
2635 W. Medill Ave., 


Ave., Chicago 26, 
Gear Specialties Inc., 

Chicago 47, 
Greaves Mch.’ Tool Co., 

Cincinnati, Ohio 
Hartford Special Mchry. Co., 


St., Harttord, Conn. 
Illinois Gear & Mch. Co., 2120 No. Natchez 
36 Nassau St., Wo- 


Ave., Chicago 35, 
E. McNichols Rd., 


2009 Eastern Ave., 
287 Homestead 


WW. 

Mass. Gear & Tool Co., 
burn, Mass. 

Michigan Tool 7171 
Detroit 12, 

National Mch. Co., 5600 St. 
Ave., Detroit 13, Mich. 
New Jersey Gear _ Co., 1470 Chestnut 

Ave., Hillside, N. 
Ohio Gear Co., 1333 a 179th St., Cleveland 
— Machine & Gear Co., West Springfield, 
ass. 
Philadelphia 1" Works, Erie Ave., and G St., 
Philadelphia, Pa. 
Gear Co., 


Jean 


A Neville Island, Pittsburgh 
siecbath ‘Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen N. J 
Stahl Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio. 
Williamson Gear & oe Co., 2606 Martha 
St., Philadelphia 25, Pa. 


GEARS, Rawhide and Non-Metallic 
Agee, Inc., 6633 W. 65th St., Chicago 38, 
Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
~— ar Co., 239 Richmond, Brooklyn 8, 


‘(Continued on page 370) 
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fast, accurate, automatic | 
contour wheel dressing § 


MODEL 32C 


MOUNTED ON THOMPSON 2F GRINDER 


The Model 32 requires little skill to set 
up and operate. It is actuated and con- 
trolled hydraulically to automatically 
dress any complex contour into the 
grinding wheel. The difficult “Christmas 
tree’ form, used for grinding turbine 
buckets, is easily produced by the 
Hoglund #32 dresser. 


HOGLUN 
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complete line of Hoglund 
blend of all radii and tan- 
As _ tion of stress concentration at the 
easily and set the diamonds 
eee heir holders, a 40X microscope fixture is 
MICROSCOPE fixture is an important aid to : 
MODEL 42 ELECTRICAL AUTOMATIC DRESSER FOR CYLINDRICAL GRINDERS 
a. to fit your needs. In addition 
— the more than 70 standard models 


G 


Product Directory 


Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp., 920 N. Belden Ave., 
Syracuse, N. Y. 

Gear Specialties Inc., 2635 W. Medill Ave., 
Chicago 47, Ill. 

Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 

Ohio Gear Co., 1333 E. 179th St., Cleveland 

Philadelphia Gear Works, Erie Ave., and G St., 
Philadelphia, Pa 

Pittsburgh Gear Co., Neville Island, Pittsburgh 
25, Pa 

Stahl Gear & Mch. Co., 3901 Hamilton Ave 
Cleveland 14, Ohio 

Williamson Gear & Machine Co 
St., Philadelphia 25, Pa 


, 2606 Martha 


GENERATORS, Electric 


General Electric Co., 


Schenectady 5, 


Lincoln Electric Co. (Arc), 22801 St. Clair Ave., 
Cleveland, Ohio 

Reliance Electric & Engrg. Co., 1074 Ivanhoe 
Rd., Cleveland 10, Ohio. 


GRADUATING MACHINES 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 
dence 14, R. |. 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis 

Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 


GREASE 


Cities Service Oil Co., 
N. Y 


Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Lubriplate Div., Fiske Bros. he ae Co., 129 
Lockwood St., Newark 5, J, 

Refining Co., 600 Ave., New York, 
N 


70 Pine St., New York, 


Drill Large Holes from the Solid 
with Interchangeable Spade Drills 


Made in 256 cutter sizes, 1 to 5 inch diameter, in steps of 1%, Conner type 
Spade Drills drill the required diameter in one operation, need no retracting to 
clear them of chips. Only eight sizes of holders are needed to handle all cutter sizes. 


For general purpose work and in the Tool Room, use the cutter and 
holder assembly shown above. It is a rugged tool of great rigidity, recommended 


for large holes of medium depth. 


For Production Drilling (for repetitive work), and for the somewhat deeper 
holes, use Conner type Oil Hole Holders designed for easy coolant flow and 


fast chip expulsion. 


For Boring: Core Drill Cutters, for semi-finishing of 
cored and drilled holes, are made in the same 256 
sizes, to fit the same spade drill holders. 


The Gairing Tool Company is now the exclusive manufacturer of the 
Spade and Core Drills, both standard and special, formerly made by 
the Conner Tool & Cutter Company. 


Send for Catalog 


and Price List 


In Canade: A. C. Wickman (Canada) Ltd, Queensway, Toronto 14 


The GAIRING Tool Company 


Detroit 32, Mich 


21225 Hoover Road 


For more information on products advertised, use Inquiry Card, page 265 
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Standard Oil Co. (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Sun Oil Co., 1608 Walnut St., Philadelphia. 

Texas Co., 135 E. 42nd St., New York, N. Y 


GRINDERS, Carbide Tool 
See Grinding Mches, Carbide Tool 


GRINDERS, Centerless 
Van Norman Co., Springfield, Mass. 


GRINDERS, Die and Mold 


Consolidated Mch. Too! Corp., Rochester, N. Y. 

Hammond Machinery Builders, tnc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 


GRINDERS, Oilstone, for Woodworking 
Tools 
Mummert-Dixon Co., Hanover, Pa. 


GRINDERS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Conn. 

Madison-Kipp Corp., Madison, Wis. 

Onsrud Machine Works, Inc., 3940 Palmer §t., 
Chicago, Ill. 


GRINDERS, Portable Electric and Toolpost 

Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, Y 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Millers Falls Co., Greenfield, Mass 


South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


GRINDING FIXTURES 

Amco Gage Co., 19760 W. 8 Mile Rd., Detroit 
19, Mich. 

Geometric Tool Co. (Die Chaser), Westville 
Station, New Haven 15, Conn. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 


GRINDING MACHINES, Abrasive Belt 


Delta Power Tool Div., Rockwell Mfg. Co., 

614G N. Lexington Ave., Pittsburgh 8, Pa. 
-O 200 Oakman Bivd., Detroit 
Hill “Acme hae. 1201 W. 65th St., Cleveland 2, 


io 

Mattison Mch. Works, Rockford, Ill. 

Mead Specialties Co., ‘4114 North Knox Ave., 
Chicago 41, Ill. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, #. 

Walls gh Corp., 333 Nassau Ave., Brooklyn 


GRINDING MACHINES, Bench 


Besley-Welles Corp., Beloit, Wis. 

Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mic 

Hardinge Bros., Inc., 1418 College ‘Ave., El- 
mira, 

Millers Falls Co., Greenfield, Mass. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
5, Mass. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, 

Walker-Turner Div. Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


GRINDING MACHINES, Broach 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit 13, Mi ch. 

Lapointe Mch. Tool Co., 34 Tower St., Hudson, 
Mass. 


GRINDING MACHINES, Camshaft 

Landis Tool a Waynesboro, 

Norton Co., New Bond 
Mass. 


(Continued on page 374) 
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Aircraft industry rates its and 
of Powered Flight over a fifty-year period. e The astoun 
ing growth of these two $ : 
without Forgings which a are used wherever n ma 


their beginning ... has kept abreast: of progress and has 
pioneered advancements in Forging ar and Heat 
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give you benefits 


Quick-Change Chucks speed sequence 
operations on radial drill at ‘‘Caterpillar’’ 


This radial drill at Caterpillar Tractor Co. does 
sequence operations with multiple-spindle efficiency 
because Scully-Jones Quick-Change Chucks make 
tool changes easy and fast! Just lift the locking 
ring without stopping the machine for quick, safe 
tool changes. Use them to speed production and 
reduce operator fatigue on your single-spindle se- 
quence drilling, reaming, tapping, and other jobs. 
Write for Bulletin 3-50. 


| 
1 
4 


Newest Floating Holder simplifies 
tool changes, assures free float 


Here’s how Greenlee Bros. & Co. uses the Scully-Jones 
new “JT’’ Lock and Eject Collet Type Floating Holder 
on multiple-spindle transfer units. With the double-gear 
spline drive principle, these floating holders compensate 
for any misalignment between tools and work ... easily 
maintain close tolerances .. . reduce downtime and dam- 
age to cutting tools... speed and simplify tool changes 

. reduce maintenance troubles and costs. With true 
freedom of float, they eliminate “dead spots”? and cramp- 
ing—conditions that may be affecting tool life and qual- 
ity of work on your drilling, reaming, and tapping jobs! 
Write for Bulletin 8-50, 


Drill and Tap Chucks cut production 
costs on Greenlee transfer unit 


Greenlee engineers put Scully-Jones Drill and Tap Chucks 
on this 16-station transfer unit to provide a_ positive, 
accurate drive for the cutting tools. Carefully hardened 
and ground, they resist nicking, give long life under heavy 
stresses, or loads, and run concentric... helping you 
save on setup time, downtime, 

tool replacement, and cut costs of 

drilling and tapping operations. 

Write for Bulletin 1-50. 


L 


Adjustable Adapters speed tool 
changes and adjustments 


Scully-Jones Quick-Lock Adjustable Adapters help this 
BARNESDRIL 10-station double end trunnion machine op- 
erate at near capacity. The “pilot nose’? makes it easy to 
insert the adapters... minimizing setup and downtime 
for tool changes. Quick-Lock Nut provides quick, accu- 
rate depth adjustments at each 

spindle or in a tool presetting pro- 

gram. Cutting tools are quickly 

removed by using 'Scully-Jones 

new “Keyhole” Tool Ejector in 

“keyhole” slot, eliminating dam- 

age caused by conventional drift. 

Write for Bulletin 6-50, 


SCULLY-JONES AND COMPANY, 1906 S. ROCKWELL 5ST., CHICAGO 8, ILL. 


Precision Holding" for holding precision 


Call your Scully-Jones representative or distributor —factory-trained “Precision Tool and Work Holding Specialist” —for complete information and service. 


For more information on products advertised, use Inquiry Card, page 265 
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Product Directory 


GRINDING MACHINES, Carbide Tool 


Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Carboloy Dept., General Electric Co., Box 237, 
Roosevelt Park Annex, Detroit 32, Mich. 

a yr , 405 Lexington Ave., New York 17, 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 
om Co., 254 N. Laurel ‘Ave., Des Plaines, 


Ex-Cell-O Corp., 
32, Mich 
Hammond ‘Machinery Builders, Inc., 1600 

Douglas Ave., Kalamazoo 54, Mich 
Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich 
Orban Kurt, Sy ! , 205 East 42nd St., New 
or 
Sheffield Corp., 721 Springfield, Re ton, Ohio. 
Willey’s Carbide Tool ., 134 Vernor 
Hwy., Detroit 1, Mich 


1200 Oakman Bivd., Detroit 


GRINDING MACHINES, Centerless 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Heald Machine Co., 10 New Bond St., Wor- 
cester 6, Mass 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Chucking 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 

Bryant Chucking Grinder Co., 257 Clinton St., 
Springfield, 

Bullard Co., case St., Bridgeport, Conn. 

Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Crankshaft 

Landis Tool Co., Waynesboro, Pa. 

ay i bo Co., New Bond St., Worcester 6, 
ass. 


Steering gear housing. (Two different 
parts run on same machine with tool 
change only.) 

Material: Malleable iron. 

Operation: Station 1—lLoad and unload, 
Station 2——Drill (3) .368” holes; (1) .120” 
hole. Station 3——Combination spot face 
and chamfer (3) holes, drill (1) 23/32” 
hole for tapping. Station 4—Tap (3) 
7/16"-14 NC-3 thread; tap 1/214 
NPSF thread. 

Description: Millholland 4-station auto- 
matic index machine equipped with 4- 
station automatic index table, with 1 No. 
5 Millholland Automatic Unit driven by 
7-1/2 HP motor with 8-spindle ball bear- 
ing multiple head for drilling 5 holes and 
combination spot facing and chamfering 
3 holes; 4-spindle tapper on right-hand 
column. 

Operator loads part and pushes button 
initiating automatic cycle, unloads. Two 
parts machined at a time. 


MULTIPLY 


PROFITS BY 


MULTIPLE 


OPERATIONS 


MILLHOLLAND 
ENGINEERED 


FOR MAXIMUM 
PRODUCTION 


For special production machines, Mill- 
holland Automatic Units offer distinct ad- 
vantages. These self-contained units, 
driven by individual motors, are readily 


adapted to a wide range of operations. Their full automatic cycle with interlocked 
controls permits several units to be grouped for simultaneous operations, or they can 
be mounted on other production machines and synchronized to perform additional 


operati Millholl 


d Aut tic Units have proved themselves in 30 years of out- 


standing performance on all types of jobs. Get full details in Bulletin M-7. 


W. K. MILLHOLLAND MACHINERY CO. 


6402 Westfield Bivd., Indianapolis 2, Indiana 
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GRINDING MACHINES, Cylindrical 

Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Cosa Corp., 405 Lexington Ave., ‘New York 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. 

Landis Tool Co., Inc., 

Norton Co., 1 ‘New Bond St., 
Mass 

Rivett Lathe & Grinder Inc., Brighton, Boston 
35, Mass 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Van Norman Co., 2640 Main ‘St., Springfield 
7, Mass. 


Waynesboro, Pa 
Worcester 6, 


GRINDER MACHINES, Die Chaser 
Eastern Mch. Screw Corp., New Haven, Conn. 
Landis Machine Co., aynesboro, Pa. 


GRINDING MACHINES, Disc 


Besley-Welles Corp., Beloit 7 

Gardner Machine Co., 414 
Beloit, Wis. 

Hammond Machinery Builders, 
Douglas Ave., Kalamazoo 54, Mich. 

Mattison Machine Works, Rockford, Ill. 


Gardner St., 
Inc., 1600 
h 


GRINDING MACHINES, Drill 


Blake, Edward Co., 442 Cherry St., West New- 
ton 65, Mass. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Gailmeyer & Livingston Co., 336 Straight Ave., 
S. W. Grand Rapids 4, Mich. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mic 

Lehigh Foundries, Inc., 1500 Lehigh or., 
Easton, Pa. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt, Co., , 205 East 42nd St., New 

Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, Face 

Abrasive — Tool Co., Dexter Rd., E. Provi- 
dence 14, I. 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 

Besley-Welles Corp., Beloit, Wis. 

Div., Lodge & Shipley Co., Hamilton 


Oh 
Cosa Corp., 405 Lexington Ave., New York 17, 
N. 


Mattison Machine Works, Rockford, Ill. 

Oliver Instrument Co., 10 E. Maumee Si., 
Adrian, Mich. 

Orban Kurt, \. Inc., 205 East 42nd St., New 
York 1 Y. 


GRINDING MACHINES, Flexible Shaft 
See Flexible Shaft Equipment 


GRINDING MACHINES, Gap 


Cincinnati Grinders, Inc., Cincinnati, Ohio. 
Landis Tool Co., Waynesboro, Pa. 


GRINDING MACHINES, Gear Tooth 
See Gear Grinding Machines 


GRINDING MACHINES For Sharpening 
Cutters, Reamers, Hobs, Etc. 


Barber-Colman Co., Rock and Montague, Rock- 
ford, Sil. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling Mch. Co., Cincinnati, Ohio. 

Cosa core.» 405 Lexington Ave., New York 


Delta Power Tool Div., Rockwell Mfg. Co. 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

Gear Sheper Co., 78 River Spring- 
ie 

Gailmeyer ‘x Livingston Co., 336 Straight Ave., 
. W. Grand Rapids 4, Mich 

1000 University Ave., Roches- 


ter 3, N 
Mch. Co., 1110 W. 13th St., 


Gorton, Geo., 
Racine, Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Landis Tool Co., Waynesboro, Pa. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Norton Co., 1 New Bond St., Worcester 6, Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

(Continued on page 376) 
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ON THE TAKE 


OR MAKING AN APPROACH 


CONTROL THAT COUNTS 


With modern aircraft traveling at higher speeds and altitudes than ever before, the need for sure, 
sensitive controls has also increased. That's why so many military and commercial aircraft are equipped 
with Saginaw Ball Bearing Screws. These thoroughly reliable screw mechanisms transmit the rotary-to- 
linear force through rolling steel balls with less than 10% friction loss. They are compact 

and low in weight-strength ratio. In the actuators of ailerons, wing flaps, 

trim tabs, tail surface controls and many other vital aircraft parts, 

they give efficient and dependable service and make possible 

important weight savings. Saginaw Screws can be 

supplied in a complete range of load and life 

requirements for use with electrical, hydraulic or 

pneumatic units. Write today for our free 


engineering data book. 


72 


aqinaw STEERING GEAR DIVISION 


GENERAL MOTORS CORPORATION @e SAGINAW, MICHIGAN @ MANUFACTURERS OF SAFETY POWER STEERING 
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Product Directory 


Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, til 

Pratt & Whitney, West Hartford 1, Conn. 

Thompson Grinder Co., 1500 W. Main St., 
Springfield, Ohio. 

Union Twist Drill Co., Athol, Mass. 


GRINDING MACHINES, For Sharpening 
Turning and Planing Tools 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAIl Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Orban, Kurt, Co., Inc., 205 East 42nd St., New 
York 17, N. Y. 


South Bend Lathe Works Inc., 425 E. Madison 
St., South Bend, Ind. 

Walker, O. S., Co., Inc., Worcester Mass. 

Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


GRINDING MACHINES, Internal 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 
dence 14, R. | 

Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. 

Bryant Chucking Grinder Co., 257 Clinton St., 
Springfield, Vt. 

a Div., Lodge & Shipley Co., Hamilton 
io. 

cons Corp., 405 Lexington Ave., New York 17, 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit, 
32, Mich. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 


Get the MOST from 


your power wrenches, 


INDUSTRIAL 
SOCKETS 


@ Team Williams Industrial Sockets with any type of power or 
impact wrench for single or multiple nut running . . . production or 
maintenance work, They deliver as much as 200% more on-the-job 
service . . . extend life of both wrench and tong. 


NEW ADDITIONS to the wide range of sizes and styles in seven 
drive sizes assure a “tailor-made” combination for every application. 
Correct design accurately made from extra-tough, fully heat-treated 


alloy steel. 


See them at your Distributor or write for Catalog 302. 


PLUS Local Service from a Williams distributor 


5. H. WILLIAMS & CO. 
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407 Vulcan Street 


Buffalo 7, N. Y. 


Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Orban, Kurt, Co., Inc., 205 East 42nd St., New 
York 17, N. Y. 

Rivett Lathe & Grinder Inc., Brighton, Boston 
35, Mass. 

Wicaco Machine Corp., Stenton Ave. and Lou- 
den St., Philadelphia, Pa. 


GRINDING MACHINES, Jig 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Moore Special Tool Co., Inc., 724 Union Ave., 
Bridgeport, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 


GRINDING MACHINES, Knife and Shear 
Blade 
Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 


dence 14, R. |. : 
Columbia Div., Lodge & Shipley Co., Hamilton 


io. 
Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Oh 


Mattison Machine Works, Rockford, III. 

United States Electrical Tool Div., Emerson 
Elec. Mfg. Co., 1050 Findlay St., Cincinnati 
14, Ohio. 


GRINDING MACHINES, Piston Ring 

Besly-Welles Corp., Beloit, Wis. 

Gardner Machine Co., 414 €&. Gardner St., 
Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo. 

Mattison Machine Works, Rockford, III. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


GRINDING MACHINES, Profile 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Cleveland Grindi Machine Co., 1643 Eddy 
Rd., Cleveland 12, Ohio. 

Cosa Corp., 405 Lexington Ave., New York 17. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 


32, Mich 

Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Ring Wheel 
Ball Race, Etc. 

Besley-Welles Corp., Beloit, Wis. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Radial 

Combe Div., Lodge & Shipley Co., Hamilton 
io. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, III. 


GRINDING MACHINES, Radius, Link 

Besly-Welles Corp., Beloit, Wis. 

Gardner Machine Co., 414 £. Gardner St., 
Beloit, Wis. 

Mattison Machine Works, Rockford, III. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 


GRINDING MACHINES, Roll 


Farrel-Birmingham Co., 25 Main St., Ansonia 


onn. 
Landis Tool Co., Waynesboro, Pa. 
— Co., 1 New Bond St., Worcester 6, 
Ass. 


GRINDING MACHINES, Spline Shaft 
Van Norman Co., Springfield, Mass. 


GRINDING MACHINES, Surface 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi 
dence 14, R. |. 

Arter Grinding Mch. Co., 15 Sagamore Rd., 
Worcester 5, Mass. (Rotary) 

Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Besly-Welles Corp., Beloit, Wis. 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

(Continued on page 378) 
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PUNCH DIE BUTTON 
POSITIONING 
with R-B 
RETAINERS 


Cut your set-up time for short production runs on light gauge 
metals . . . R-B Flex-Mount Retainers permit quick, easy and 
flexible mounting of punches and die buttons. For, Flex-Mount 


MOUNTING 


BOLT SLOT Retainers are easily bolted in any desired position on T slotted 


or drilled and tapped commercial die sets. 


PUNCH RETAINER 


Standardized R-B punches and die buttons (round, square, 
RUBBER STRIPPER oblong or special shapes to customer specifications) are used 


in these retainers. Stripping is accomplished with R-B rubber 
strippers or R-B rubber covered springs to eliminate costly 


DIE BUTTON 
RETAINER 


metal strippers, retainer screws and springs. 


TYPICAL Mount 
POSITIONING ‘Fluibility 


Shown are but two of an almost unlimited 
number of mounting arrangements that can 
be made with Flex-Mount Retainers. 


Use R-B Engineering Service for Your Tough Piercing Problems 


; RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
DEPT. 78 12619 BURT RD. DETROIT 23, MICHIGAN 


Please send me additional information. 


COMPANY 


CITY 


For more information on products advertised, use Inquiry Card, page 265 
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Product Directory 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Columbia Div., Lodge & Shipley Co., Hamilton 
1, Ohio 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G WN. Lexington Ave., Pittsburgh 8, Pa 

DoAll Co., 254 Laurel Ave., Des Plaines, III 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich 

Gardner Machine Co, 414 E 
Beloit, Wis 

Gollmeyer & Livingston Co., 336 Straight Ave, 
5S. W., Grand Rapids 4, Mich 

Heald Machine Co., 10 New Bond St., Worces 
ter 6, Mass 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 

Mattison Machine Works, Rockford, III 

Norton Co., | New Bond St., Worcester 6, 
Mass 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y 

Pratt & Whitney, West Hartford 1, Conn 


Gardner St., 


Reid Bros. Co., Inc., Beverly, Mass. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati 4, Ohio. 

Taft-Peirce Mfg. Co., Woonsocket, R. I. 

Thompson Grinder éo., 1500 W. Main St., 
Springfield, Ohio. 

Walker, O. S., Co., Inc., Worcester Mass. 


GRINDING MACHINES, Tap 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDING MACHINES, Thread 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich 


IRCRAFT INDU 


WITH 


PRECISION PARTS 


FOR 


Jet & Reciprocating Engines 
Fuel Control Systems 
Landing Gears 


Cecuuaty you con 


N. A. WOODWORTH COMPANY 
1300 EAST 9 MILE ROAD 
DETROIT 20, MICHIGAN 
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Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Landis Machine Co. (Centerless), Waynesboro, 


Pa. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Grinders, Inc., Cincinnati, Ohio. 

Frauenthal Div., Kaydon Engineering Corp., 
Muskegon, Mich. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N. Y. 


GRINDING MACHINES, Worm 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Pratt & Whitney, West Hartford 1, Conn. 


GRINDING WHEELS 

Allison Co., Bridgeport, Conn 

Besly-Welles Corp., Beloit, Wis. 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Carborundum Co., Buffalo Ave., Niagara Falls, 
N.Y 


Cincinnati Milling Products Div., Cincinnati 
Milling Machine Co., Cincinnati, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Gardner Machine Co. (Surface Grinder), 414 E. 
Gardner St., Beloit, Wis. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Simonds Abrasive Co., Tacony and Fraley Sts., 
Bridesburg, Philadelphia, Pa. 

Smit, J. K. Sons, Inc., Murray Hill, N. J. 


GROOVE PINS 
oe. on, Co. Inc., 2540 S. 50th Ave. Cicero 


‘ 


GROOVING TOOLS, Internal 
Waldes Kohinoor, Inc., 4716 Austel Place, 
Long Island City |, N. Y. 


HAMMERS, Drop 
Bliss, E. W. Co., 1375 Raff Rd., S. W. Canton, 


Ohio. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa 
Morgan Engrg. Co., Alliance, Ohio. 


HAMMERS, Forging Air 

Chambersburg Engrg. Co., Chambersburg, Pa 

Lobdell United Co., 200 “G” St., Wilmington 
Del. 


HAMMERS, Pneumatic 

Chambersburg Engrg. Co., Chambersburg, Pa 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 


HAMMERS, Portab'e Electric 


Black & Decker Mfg. Co., E. Penna. Ave., 
Towson, Md. 
Millers Falls Co., Greenfield, Mass. 


HAMMERS, Power 

Chambersburg Engrg. Co., Chambersburg, Pa 
Lobdell Co., 2000 St., Wilmington 
"9, Del. 


HAMMERS, Shoft 


S K F Industries, Inc., P. O. Box 6731, North 
Philadelphia, Pa. 
Standard Pressed Steel Co., Jenkintown, Pa. 


HAMMERS, Soft 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Erie Foundry Co., Erie, Pa. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ ‘(Continued on page 380) 
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Write for BLUE SHEET 
on HURON 


This concise four-page 
folder gives all needed 
handling and shop treat- 
ment details on Huron. 
Included is certified lab- 
oratory information on 
physical characterisiics, 
and complete data on 
forging, annealing, hard- 
ening, tempering, etc. 
Ask for your copy. 


Address Dept. M-55 


LUDLUM HURON high-carbon, high-chrome die steel was the material 
used in this motor lamination die. Here was the result when the 
die was run on a 45-ton Bliss press at 210 strokes a minute: 


vg Initial run was 426,000 pieces 
2. Average run since has been 250,000 pieces 


3) Although burr tolerance is .003”, grinding of punch and die 
between runs has not exceeded .008” 


LUDLUM HURON WAS SELECTED because of its known high resistance 
to wear, especially under heavy pressures, and its excellent non- 
deforming qualities. Because Huron is an oil-hardening steel and 
hardens uniformly to a great depth, a consistent production rate 
after each grind was assured. 

There’s an A-L Tool Steel that will help solve your cutting, form- 
ing or blanking problem. Call our nearest office or distributor today, 
or write Allegheny Ludlurst Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


For complete MODERN Tooling, call 


llegheny 


For more information on products advertised, use Inquiry Card, page 265 
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Product Directory 


HARDENING EQUIPMENT 


Gleason Works, 1000 University Ave., Roches 
ter, N. Y 

Ohio Crankshaft Co., 3800 Harvard Ave., 
Cleveland, Ohio 


HARDENING MACHINES, Flame 


Cincinnati Milling Machine Co., Cincinnati, 
Ohio 

Gleason Works, 1000 University Ave., Roches 
ter, N. Y. 


HARDNESS TESTING INSTRUMENTS 


Olsen, Tinius, Testing Mch. Co., Philadelphia, 
a 

Scherr, George, Se Inc., 200 Lafayette St., 
New York 12, LF 

Shore Instrument ys Mfg. Co., Van Wyck Ave., 
and Carll St., Jamaica, 

Wilson Mechanical Instrument Co., , 230-D 
Park Ave., New York, N. Y. 


HEADING MACHINES 


National Machinery Co., Greenfield and Stan- 


ton Sts., Tiffin, Ohio. 


HOBBING MACHINES 


See Gear Cutting Machines, Spur and 
Helical Gears (Hobbing), and Gear 
Cutting Machines, Worm and Worm 


Wheels. 


HOBS 


Barber-Colman Co., Rock and Montague, Rock- 


ford, 


Brown & Sharpe Mfg. Co., Providence, R 


Hanson-Whitney Co., Div., Whitney Chain Co., 


Hartford, Conn. 


Michigan Tool Co., 7171 E. McNichols Rd., 


Detroit 12, 


Mi ch 
National Tool Co., 11200 Madison Ave., Cleve- 


land, Ohio. 


FULMER 


MACHINES 


“Official U. photo’ 


30 inches in diameter... 


to 30 inch 


1231 First National Bank Bldg. 


best and fastest 
for honing jobs 
on internal bores 


capacity up to 30 
inch diameter in a 
30 feet long cylinder 


This shows one of the largest honing machines ever built capable 
of honing to AMAZING SMOOTHNESS a cylinder 30 feet long and 
about as tall as a two-story building. To 
allow for the extreme size the fixture is 
balance of the machine in a pit directly below 

FULMER HONING MACHINES hone internal bores of any size up 
diameter with strokes up to 84” 
ferrous metals, glass, plastic and other materials. 

Write for our bulletin on honing. 


mounted on a table with the 


in ferrous or non- 


Cincinnati 2, Ohio 
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For more information 


National Twist Drill & Tool Co., Rochester, 


Mich. 
New Jersey Gear & [ite Co., 1470 Chestnut 


Ave., Hillside, 
Union Twist Drill Co., Athol, Mass. 


HOIST HOOKS 


Bethlehem Steel Co., Bethlehem, Pa 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
N. Y. 


HOISTING AND CONVEYING 
EQUIPMENT 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


HOISTS, Air 


Chicago Pneumatic Tool Co., 


New York, N 
Ingersoll-Rand Co., Phillipsburg, N. J. 


Keller Tool Co., Grand Haven, Mich. 


6 E. 44th St., 


HOISTS, Chain, Etc. 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 


HOISTS, Electric 


Philadelphia Gear Works Inc., 
G St., Philadelphia, Pa. 


Erie Ave. and 


HONING MACHINES, External 


Barnes Drill Co., 814 Chestnut, Rockford, Ill 

Fulmer, C. Allen, Co., 1231 First National Ban 
Bidg., Cincinnati Ohio 

Micromatic Hone Corp., 8100 Schoolcraft, De 
troit 4, Mich. 

Peerless Production Corp, 
Ave., Detroit 23, Mich. 


19449 Glendale 


HONING MACHINES, Internal 
(Cylinder) 


Barnes Drill Co., Poi Chestnut, Rockford, III 
Barnes, W. F ry 


: John, Co., 201 S. Water St., 
Rockford, Ill 


Fulmer, C. Allen, Co., 1231 First National Bank 
Bidg., Cincinnati 2, Ohio 
Micromatic Hone Corp., 8100 Schoolcraft, De- 


troit 4, Mich 
Moline Tool Co., 102 20th St., Moline, Ill. 
Peerless Production 19449 Glendale 
Ave., Detroit 23, Mich 
Synder ‘Tool & Engrg Co., 
Detroit 7, Mich 
Sunnen Products Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 


3400 E. Lafayette, 


HONING STONES 


Barnes Drill Co., 814 Chestnut St., Rockford, 


Carborundum Co., Buffalo Ave., Niagara Falls, 
N. Y 


Fulmer, C. Allen, Co., 1231 First National Bank 
Blidg., Cincinnati 2, Ohio 
Moline Tool Co., 102 20th St., 
Norton Co., 1 New Bond St., 

Mass. 
Sunnen Products Co. (Internal & External), 
7900 Manchester Ave., St. Louis 17, Mo. 


Moline, Hil. 
Worcester 6, 


HONING TOOLS AND FIXTURES 


Barnes Drill Co., 814 Chestnut, Rockford, III 

Fulmer, C. Allen, Co., 1231 ‘eee National 
Bank Bidg., Cincinnati 2, Oh 

Micromatic Hone Corp., 8100 Schaalenett, De- 
troit 4, Mich. 

Peerless Production Corp., 
Ave., Detroit 23, Mich 

Sunnen Products Co., 7900 Manchester Ave., 
St. Louis 17, Mo. 


19449 Glendale 


HOSE, Leather, Rusber, Metallic, Etc. 


American Metal Hose Br. American Brass Co., 
25 Broadway, New York, N. Y. 

Norgren, C. A., Co., Inc., 3419 5S. Elati St., 
Englewood, Colo. 


HYDRAULIC MACHINERY 
Tools and equipment 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa 
Barnes Drill Co., 814 Chestnut St., Rockford, 


John S., Corp., Rockford, III. 
Bethlehem Steel Corp., Bethlehem, Pa, 
(Continued on page 382) 
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NOW FORGE 


DESPITE ITS LARGE SIZE 
AND INTRICATE SHAPE 


The CAMERON closed die extrusion forging process opens the 
door to a great many design features which heretofore had 
been limited to castings. The improved quality and the lower 
manufacturing cost which result from machining a CAMERON 
forging makes it highly desirable to investigate the possibility 
of your product being forged at CAMERON. 


For further information write 


For more information on products advertised, use Inquiry Card, page 265 
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Product Directory 


orth looking into... 


catalog on 
L STRIPPED PUMPS 
r Built-in Applications — 


As a practical help to 

manufacturers who 
want to reduce cost, 
save space, and 

\ improve product 

appearance, 

Tuthill now offers 

me) Catalog No. 106 

on Stripped 
Pumps for 

built-in applications. 

These dependable pumps are furnished in a wide 
range of types and sizes for lubrication, hydraulic, 
coolant and liquid transfer service...in capacities 
from 1; to 200 g.p.m. and pressures to 200 p.s.i. 


Write for your copy of Catalog No. 106 today. 


TUTHILL 


PUMP COMPANY 


Dependable Rotary Pumps since 1927 
939 East 95th Street, Chicago 19, Illinois 
Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd., 
Ingersoll, Ontario, Canada 
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wee & Mch. Co., Birdsboro, Pa. 
Bliss, E ("375 Raff Rd., S. W., Can- 


Chambersburg Engrg. Co., Chambersburg, Pa. 

Colonial Broach oy P.O. Box 37, Harper Sta., 
Detroit 13, Mic 

Cross Co., 3250 ae Ave., Detroit 7, Mich. 


Denison Engrg. Co., 1160 Dublin ae Columbus 
16, Ohio. 

Farquhar, A. B., “> Oliver Corp., 142 North 
Duke St., York 


Chi- 
Whitney Chain Co., 


(101 S. Kilbourn Ave., 


Hannifin Corp., 
cago, 

Hanson- Whitney Co., Div., 
Hartford, Conn. 

Hydraulic Press Mfg. Co., 
Mt. Gilead, Ohio. 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 


falo, N. 
Modern Ng ‘Engrg. Co., 14230 Birwood Ave., 
1560 W. Pierce St., 


Detroit 4, Mich. 
19449 Glendale 


300 Lincoln Ave., 


Milwaukee 4, 


Oilgear Co., 


is. 

Peerless Production Corp., 
Ave., Detroit 23, Mich. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Jil. 


Snyder Tool & Engrg. Co., 3400 E. Lafayette, - 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


Vickers, Inc., 1402 Oakman Blvd., Detroit, 
Mich. 
Watson-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N. J 
Wilson, K. R., 213 Mill St., Arcade, N. Y. 
Wood & Co., R. D., Public Ledger Bldg., Phila- 
delphia, Pa 


HYDRAULIC POWER UNITS OR 
TOOL HEADS 

Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Barnes, John S., Corp., Rockford, Ill. 

Barnes W. F. & John Co., 201 S. Waterford 
St., Rockford, Ill. 


Ex-Cell- 1200 Oakman Blivd., Detroit 
32, 

1101 S. Kilbourn Ave., Chi- 
cago, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Peerless Production Corp., 
Ave., Detroit 23, Mich. 

Rivett Lathe & Grinder, Inc 
35, Mass. 


19449 Glendale 


, Brighton, Boston 


INDEXING AND SPACING EQUIPMENT 


Abrasive Mch. Tool Co., Dexter Rd., E. Provi- 
dence 14, I. 

Brown & Sharpe Mfg. Co 

Engis Equipment Co., 431 
Chicago 5, Ill. 

Hartford Special Mchry. Co., 
St., Hartford, Conn. 

Kempsmith Machine Co., 1819 S. 7Ist St., 
Milwaukee 14, Wis. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Nichols-Morris Corp., 
White Plains, N. Y. 

Production 


R. 1. 
Dearborn a, 


287 Homestead 


76 Mamaroneck Ave., 
19449 Glendale 
2500 Kishwaukee 


Peerless 
Ave., Detroit 23, Mich. 

Rockford Machine Teal 
St., Rockford, Ill. 


Scherr, George, 200 Lafayette St., 
New York 12, 

Bend Latte Works, Inc., 425 E. Madison 

South Bend, 

Mch Ce., 2531 11th St., 
Rockford, III. 

Taft-Peirce Mfg. Co., Woonsocket, R. |. 

Turner 1 Inc., 2625 Hilton Rd., Ferndale 

, Mich. 

Zagar Tool, Inc., 24000 Lakeland Blvd., Cleve- 

land 23, Ohio. 


INDICATORS, Dial 


Alina Corp., 401 Broadway, New York 13, N.Y 
Ames, B. C., Waltham 54, Mass. e 
Brown & Sharpe Mfg. Co., Providence, R. | 
DoAIll Co., 254 Laurel Ave., Des Plaines, III 
Federal Products Corp., P.O. Box 1027, Provi 
dence, R 
Lufkin Rule Co., Hess Ave., Saginaw, Mich 
Scherr, George, Co., Inc. 200 Lafayette St., 
New York 12, N. Y 
Standard 
Starrett, The L. S Co., Athol, 


Inc., Poughkeepsie, N. Y. 
Mass. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., 
Scherr, George, 


Providence, R. I. 
200 Lafayette 


, Athol, Mass. 
“« ‘ontinued on page 384) 
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Portion of the brushing machine. Its 
two stations, equipped with Osborn 
Cord Sections, finish 50 saucepans 
per hour. 


Recipe for cooking up a 33% saving 


ERE’S how to make stainless steel shine in ‘wo steps where 
it formerly took three: 


This manufacturer of stainless utensils used these operations: 
(1) Rubbing with 220 oiled grit. (2) Rubbing with 320 oiled 
grit. (4) Buffing. The Osborn Brushing Analyst suggested the 
use of Osborn Cord Sections with stainless steel cut and color 
compound instead of operations (2) and (3). 


Results: The finish is perfectly uniform. Finishing time has 
been cut 33%. 

This is typical of savings being made in finishing of many 
materials and many products with Osborn Push-Button Brush- 
ing methods. Find out how you can save. Call your nearby OBA 
or write The Osborn Manufacturing Company, Dept. \)-i), 5401 
Hamilton Avenue, Cleveland 14, Ohio. 


Brus 


OSBORN BRUSHING METHODS © POWER, MAINTENANCE AND PAINT BRUSHES © BRUSHING MACHINES © FOUNDRY MOLDING MACHINES 
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Product Directory 


INDICATORS, Test 


Alina Corp., 401 Broadway, New York 13, N.Y. 

Ames, B. C., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cleveland Instrument Co., 735 Carnegie Ave., 
Cleveland 15, Ohio. 

Federal Products Corp., P.O. Box 1027, Provi- 
dence, R. | 

Scherr, George, Co., 
New York 12, N. Y. 

Standard Gage Co. Inc., Poughkeepsie, N. Y. 

Starrett, The L. S., Co., Athol, Mass. 


tae 200 Lafayette St., 


INDUCTION HEATING EQUIPMENT 


General Electric Co., Schenectady, N. Y. 
Ohio Crankshaft Co., 3800 Harvard 
Cleveland, Ohio 


Ave., 


assures longer 
more cutting 
mileage! 


INTENSIFIERS, Hydraulic 

Baldwin-Lima-Hamilton Corp., Philadelphia 42. 

Farquhar, A. B., Div. Oliver Corp., 142 North 
Duke St., York, Pa. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Morgan Engrg. Co., Alliance, Ohio. 

Watson-Stillman Co., Div. K. Porter Co., 
Inc., Roselle, N. J. 

Wood & Co., R. D., Public Ledger Bldg., Phila- 
delphia, Pa. 


JACKS, Planer 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, II! 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 


TIN 
life... 


@ Careful testing at Chicago-Latrobe gives accurate 
appraisal of the number of holes a DOUBLE-CIRCLE 
Drill will cut before sharpening becomes necessary. 
Constant effort by Chicago-Latrobe engineers stead- 
ily increases performance. High standards of quality 
and careful inspection of every manufacturing oper- 
ation is maintained to meet close tolerance specifi- 
cations... to give you LONGER CUTTING MILEAGE 
... and less shut-down time. 


A variety of types and sizes of DOUBLE-CIRCLE 

Drills meet every requirement...General Purpose... 

Heavy Duty... Fast Spiral... Slow Spiral... Bright 

Spiral .. . Carbide Tipped and Specials. Write for 

booklet No. 179 for description. 
you'Ll Get 


quick SEF 


FROM A O 


CHICAGO-LATROBE 
DOUBLE CIRCLE 
DISTRIBUTOR Tools 


DRILLS o REAMERS ¢ COUNTERSINKS ¢ COUNTERBORES ¢ CARBIDE TOOLS e SPECIAL TOOLS 
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JIG BORER 
See Boring Machines, Jig. 


JIGS AND FIXTURES 

Allied Products Corp., 12677 Burt Rd., Detroit 
23, Mich. 

Beaver Tool & Engineering Corp., 2850 Roches- 
ter Rd., Box 429, Royal Oak, Mich. 

Columbus Die, Tool & Mch. Co., 955 Cleve- 
land Ave., Columbus, Ohio. 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Ingersoll Milling Machine Co., 2442 Douglas 
St., Rockford, Ill. 

John, B., Manufacturing Co., Ellis St., New 
Britain, Conn 

Logansport Machine Co.. Inc., 810 Center Ave., 
Logansport, Ind. 

Millholland, W. K. Machinery Co., 6402 West- 
field Blvd., Indianapolis 5, Ind 

National Broach & Machine Co., 5600 St. Jean 
St., Detroit 13, Mich 


Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio. 
Peerless Production Corp., 19449 Glendale s 


Ave., Detroit 23, Mich. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 
Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 
Sundstrand Machine Tool Co., 2531 IIth St., 
Rockford, Ill. 
Taft-Peirce Mfg. Co., Woonsocket, R. | 
Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
Detroit 20, Mich. 


JOINTS 
See Fittings, Hydraulic, 
Pneumatic, Etc. 


KEYSEATERS 

Baker Bros., Inc., Station F, P.O. Box 10], 
Toledo 10, Ohio. 

Consolidated Mch. Tool Co., Rochester, N. Y. 

Davis Keyseater Co., 405 Exchange St., Roches 
ter 8, N. Y. 

Lapointe Machine Tool Co., 
Hudson, Mass. 

Mitts & Merrill, 68 Holden St., Saginaw, Mich 


34 Tower St., 


KNURL HOLDERS 


Brown & Sharpe Mfg. Co., Providence, R. | 
Pratt & Whitney, West Hartford 1, Conn 


KNURLING TOOLS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 
Pratt & Whitney, West Hartford 1, Conn 
Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, Mass 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


‘ 


LAPPING MACHINES 


Barnes Drill Co. (Straight Line or Rotating), 
814 Chestnut St., Rockford, Ill 
Cincinnati Grinders, Inc. (Centerless), Cincin- 


nati, Ohio. 

Crane Packing Co., 1800 Cuyler Ave., Chi- 
cago, Ill. (Lapmaster Div.) 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter, N. Y 

Michigan Tool Co., 7171 E. MecNichols Rd., 


Detroit 12, Mich 
Micromatic Hone Corp., 8100 Schoolcraft, De- 
troit 4, Mich. 
Norton Co., 1 


Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


New Bond St., Worcester 6, 


LAPPING PLATES, Hand 
Crane Packing Co., 1800 Cuyler Ave., Chicago. é 
Hirschmann Co., Carl, 30 Park Ave., Man- 

hasset, N. Y. 


LATHE AND GRINDING DOGS 

Armstrong Bros. Tool Co., 5200 W. Armstrong ° 
Ave., Chicago, Ill. 

& Co., 400 Vulcan St., Buffalo 


LATHE ATTACHMENTS 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio. 

Cincinnati Lathe & Tool Co., 3207-3211 Dis- 
ney St., Oakley, Cincinnati 9, Ohio. 

Gisho!t Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Jones & Lamson Mch., 160 Clinton St., Spring- 
field, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lehigh Foundries, Inc., 1500 Lehigh ODr., 
Easton, Pa. 

(Continued on page 388) 
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More than meets the eye 


For more information on products advertised, use Inquiry Card, page 265 


P-K Socket Screws, at a glance, may look substantially 
like those you buy from “habit.” You have to “look 
beyond the hex” for the difference. 

If you don’t, you are buying with a “blind spot” that 
can block your way to proved benefits other buyers are 
using to advantage. Parker-Kalon’s exacting Quality 
Control is only one of the advantages you don’t see 
until you “look beyond the hex.” 


the 


Compare every detail of product and service. Compare 
for advanced design . . . for proved assembly strength . .. 
for buying aids, and supply service. Get all the facts, 
and try P-K Socket Screws. You'll find they take top 
rating in any test. 


Get samples, information from your P-K Distributor, 
or write: Parker-Kalon Division, General American 
Transportation Corporation, 202 Varick Street, New 
York 14, N. Y. 


Two of the many steps in the exacting 
P-K Quality Control routine are illus- 
trated. Left, the metallograph test to 
check metal structure, and right, the 
Magnaflux inspection, employing 
“black light” to reveal any defects. 


FLAT HEAD BUTTON HEAD SHOULDER 


cap 


PIPE PLUGS 


FOR TOP QUALITY ona 


tolerance gaged to your most exact- 
ing specifications — and guaranteed. 


7 FOR ADVANCED DESIGN 


that speeds assemblies — makes them 
simpler, stronger — and saves errors. 


~) FOR ASSEMBLY STRENGTH 
okayed in a million punishing tests by 
thousands of satisfied users. 


FOR PLANNING AIDS ona 
buying data patterned to your spe- 
cial needs, plus advice on assembly, 


+> FOR SUPPLY SERVICE set 


up for fast action and lower purchas- 
ing expense — by local Distributors. 


+> FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 


cet ALL 


THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 


GET P_K 


Gn Stock ... See your nearby P-K Distributor ... your local Supply and Service Specialist 
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TIPS FROM TAFT-PEIRCE ON: 


Gage Hole 


IF IT HAS A SIMPLE DIAMETER 


T-P Plain Plug Gages save you money where small 
quantities are involved or where initial investment 
must be held to a minimum. Furnished in a wide range 
of materials, there’s a gage for every problem — in 
hardened tool steel — Electrolized for longer wear 
— Carbide, Norbide, or Chromium Plated for excep- 
tional resistance to abrasion or scratching. Emmerton 
Ball Bearing Pilot Plugs can be provided to eliminate 
end-wear and scoring of soft materials. 


ADD A ROTOCHEK 


For Greater Speed in checking threads. Push — and 
the gage screws into the work. Release the pressure 
and it stops. Pull — and it disengages. Ideal for mass 
production, Operators report it doubles to triples in- 
spection rates. 


IF IT HAS A THREAD 


T-P Thread Plug Gages come in a wide variety of 
styles and materials. Like T-P Ring and Snap Gages, 
they’re available in alloy tool steels, Electrolized, 
Carbide, Norbide, or Chrome-Plated. This allows you 
to pick the best combination of cost and wear-resist- 
ance for the job. 


CHECK THE GAGE FOR ACCURACY 


T-P Precision Gage Blocks are the ultimate in accuracy. 
They provide a dependable master against which to 
check your production gages. Furnished in small or 
large sets capable of measuring increments down to 
0.00005”. Carbide Wear Blocks are also available to 
increase the life of your set. 


THE TAFT-PEIRCE MANUFACTURING COMPANY 
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A T-P COMPAIRATOR AIR GAGE 


For Greater Speed, Accuracy, Simplicity, and lower main- 
tenance costs. Permits checking diameters from end to 
end, exploring the work for conditions of taper, out- 
of-roundness, bellmouth, and other variations. Measures 
internal diameters as small as .055”. 


A T-P COMPUTING COMPAIRATOR 


For Problems That Involve making two or more measurements 
... then combining them in a time-wasting calculation — 
such as determining the center distance or concentricity be- 
tween two holes without respect to hole size. A T-P Comput- 
ing CompAIRator does the whole job. Measures, computes, 
and indicates the result instantly on a single dial. Eliminates 
human error. Savings in time and dependability alone usually 
pay for this unit in weeks. 


_— FOR CHECKING WIDE TOLERANCES 


This T-P Multi-Dial Comp AlRator checks several dimen- 
sions simultaneously where tolerances are .120”. Similar 
units for tolerances up to .125” can be furnished with any 
number of indicators and gaging members. 


DO IT FASTER, EASIER 


T-P Air-Electric Gages simplify multiple gaging 
problems. Lights flash to indicate oversize or under- 
size condition, thus saving the operator from 
checking dials on every measurement. 


FOR VERY HIGH PRODUCTION » 


T-P Automatic Sorting Machines are the ulti- 
mate in speed for dimensional inspection. 
They can be applied to check any reasonable 
number of dimensions simultaneously. Auto- 
matically reject faulty parts, or sort them into 
size categories. 


There's a T-P Gage for Every Gaging 
Problem. For more information on these 
and many other items, send for your 
copy of the Taft-Peirce Handbook. 


WOONSOCKET, R. lI. 


For more information on products advertised, use Inquiry Card, page 265 
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Repetitive Operations with 


SOUTH BEND 
TURRETS 


i”, Superfinished in- 
Automatic indexing and feed 
stops. Effective slide feed 4”. 


HAND FEED TURNSTILE BED TURRET 


indexing and feed stops. 57%” 


SQUARE TURRET TOOL BLOCK 
for Compound Cross Slide 
Mounts 4 cutting tools. Ti 


Quick acting lever lock. For 9” 
* Lathes — $46 to $91. 


TAILSTOCK HANDLEVER TURRET 
for 9", 10" and 13° Lathes 
Priced as low as $116. 
Attachment Bulletin 
5321 — Shows 165 Attachments 

and Accessories, 


SOUTH BEND LATHE 
South Bend 22, Indiana 
Building Better Tools Since 1906 
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Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio 

ey Tool Corp., 1938 Thomas St., Mead 
ville, 

Monarch Machine Tool Co., 27 Oak S$ 

hio 

Pratt & Whitney, West Hartford 1, Conn. 

Reed Rolled Thread Die Co., P.O. Box 350, 
Worcester 1, Mass. 

Rivett Lathe & Grinder, 
35, Mass. 

Rockford Machine Too! Co , 2500 Kishwaukee 
St., Rockford, Ill 
Seneca Falls Mch. Co., 
Snyder Tool & Engrg. Co., 

Detroit 7, Mich. 
Sidney Machine Tool Co., Sidney, Ohio 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 
Springfield Mch. Tool Co., Sprin nerd, Ohio. 
Sunstrand Mch. Tool Co., ith 
Rockford, Ill. 
Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


, Sidney, 


c., Brighton, Boston 


Seneca Falls, N. Y¥ 
3400 E. Lafayette, 


LATHE CONVERTER 
Master Mfg Co., Hutchinson, Kansas. 


LATHES, Automatic 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 

Bullard Co., Brewster St., Bridgeport 2, Conn 

Cone Automatic Mch. Co., Inc., Windsor, Vt 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Gisholt Machine A 1245 E. Washington Ave., 
Madison 10, 

Goss & DeLeeuw Co., 

Jones & Lamson Mch. Co., 
Springfield, Vt. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lodge & Shipley Co., 3055 Colerain Ave., 
Cincinnati 25, Ohio 

a as Machine Tool Co., 27 Oak St., Sid 
ne hio 

Notional Acme Co, 170 E. 13Ist St., Cleve 

New Britain Mch. Co., New Britain Gridley 
Mch. Div., New Britain, Conn. 

Porter-Cable Machine Co., Salina St., 
N 


Kensington, Conn. 
160 Clinton St., 


Syracuse, 

Potter & Johnston Co., 1027 Newport Ave., 
Pawtucket, R. I. 

Pratt & Whitne _, West Hartford 1, Conn 

Russell, Holbroo Inc., 292 Madi 
son Ave., New York 17, 7: 

Seneca Falls Mch Falls, 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrond Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Axle 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, ‘Ohio. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co. 2531 IIth St., 
Rockford, Ill. 


LATHES, Bench 

Coe & Corp., 405 Lexington Ave., New York 17, 

Ores, Inc., 1418 College Ave., El- 
mira, 


N. 

LeBlond, R Hf Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Pratt & Whitney, West Hartford 1, Conn 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


LATHES, Boring 


Bullard Co., Brewster St., Bridgeport 2, Conn. 

Gisholt macro Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

LeBiond, R. K., Mch. Tool and 
Edwards Rds, Cincinnati 18, Ohi 

Lodge & Shipley Co., 3055 Colerain 7 Cin- 
cinnati 25, Ohio. 

Sidney Machine Tool Co., Sidney, Ohio. 


LATHES, Crankshaft 
Consolidated Mch. Tool Corp., Rochester, N. Y. 


LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 253] IIth St., 
Rockford, Ill. 


LATHES, Double-End 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


LATHES, Duplicating 

H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, 

Lehmann eee Co., 3560 Chouteau Ave., 
St. Louis, 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, 

“Took Co., 27 Oak St., Sidney, 
hio 

Sidney Machine Tool Co., Sidney, Ohio. 


LATHES, Engine and Toolroom 


American Tool Works Co., Pearl and Eggleston 
Aves., Cincinnati, Ohio 

Axelson Mfg. Co., P.O. Box 15335, Vernon 
Sta., Los Angeles 58, Calif. 

Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Oakley, Cincinnati 9, Ohio. 

Consolidated Mch. Tocl Corp., Rochester, N. Y. 

Cosa 405 Lexington Ave., New York 
N. 

PH Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio. 

H.E.B. Machine Tools, Inc., 
New York 17, N. Y. 

Hirschmann ae. Carl, 30 Park Ave., Man- 


hasset, N. 

LeBlond, R. Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Lehmann Machine Ce., 3560 Chouteau Ave., 
St. Louis, Mo 

Lodge & Shipley Co., 3055 Colerain Ave., Cin 
cinnati 25, Ohio. 

Logan Engrg. Co., 4901 W. Lawrence Ave., 
hicago 30, Ill. 

Monarch Machine Tool Co., 27 Oak S 


Ohio. 
Morey Machinery Co., , 383 Lafayette St., 
Central Park- 


475 Fifth Ave., 


, Sidney, 


New Yor 

Nebel Machine Tool Co., 
way. Cincinnati 25, Ohi 

Orban, Kurt, Co., Inc., 305 East 42nd St., 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett ae & Grinder, Inc., Brighton, Boston 

Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 

Seneca Falls Men as Seneca Falls, N. Y. 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 

Sidney Machine Tool Co., ey Ohio. 
Simmons Machine Tool Corp., 600 N. Broad- 
way, Albany, N. Y. 
South Bend Lathe Works, , 425 E. Madison 

St., South Bend, Ind. 
Springfield Mch. Tool Co., Springfield, Ohio. 


LATHES, Gap 
Axelson Mfg. Co., P.O. Bax 15335, Vernon 
Sta., Los Angeles 58, Calif. 


Cincinnati Lathe & Tool Co., 3207-3211 Disney 
St., Oakley, Cincinnati 9" Ohio. 

Gisholt Machine Co., 1245 E Washington Ave., 
Madison 10, 

H.E.B. Machine Tools, Inc., 475 Fifth Ave., 
New York 17, N. Y. 

LeBlond, R. K., Mch. Tool Co., 
Edwards Rds., Cincinnati 18, " 

Lodge & Shipley Co., 3055 Colerain Ave., Cin 
cinnati 25, Ohio. 

Nebel Machine Tool Co., 3401 Central Park- 
way, Cincinnati 25, Ohio. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sidney Machine Tool Co., Sidney, Ohio. 

Springfield Mch. Tool Co., rin field, Ohio. 

Warner & Swasey Co., 5701 arnegie Ave., 
Cleveland 3, Ohio 

(Continued on page 390) 


Madison and 


For more information on products advertised, use Inquiry Card, page 265 


L 
Simplify 
HANDLEVER BED TURRET 
a Size Lathe Catalog No. Price 
a 9” CLI61IN $273. 
Light Ten CLIOIIK 280. 
10” CLIOIIR 286. 
is Indexes * .0005” at 4”. Automatic 
a Size lathe Catalog No Price 
16” CLIVI7H $683. 
we 
dex sitions. 
ENDS, 
1954 


The COULTER “LI” 
AUTOMATIC 
THREADING LATHE 


; 


... ts so versatile 
that hundreds of diameters and 
lengths of threads 
can be produced on it, 
without limitations ... 


FASTER — ACCURATELY - AUTOMATICALLY! 


it could be your solution to 
low cost threading! 
GET the facts! 


Coulter 


Machine Co. 
643 Railroad Ave. Bridgeport 5, Conn. 


production begins with 


It takes the right machinery to build your product right! 
Columbus Die-Tool individually designs and builds tools, dies, 
and special machinery to produce your product alone. This gives 
you the advantages of lower operating cost, greater production 
and a higher quality product. 


Let Columbus Die-Tool’s more: than 46 years of designing 
and engineering experience go to work for you. Contact CDT 
today about your special die, tool and machinery requirements. 


AND MACHINE COMPANY. 


P. O. BOX 750¢@ COLUMBUS, OHIO 
ESTABLISHED 1906 
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Product Directory 


“...@ great time-saver” 
These manufacturers’ catalogs are 
instantly available in Section 1 of 
your Machine Tool Catalogs: 


Fosdick Machine Tool Co 
Giddings & Lewis 

Machine Tool Co. 
Hydro-Borer Co. 
Lucas Machine Division 

fiew Britain Machine Co 
Ohio Machine Tool Co 
Snyder Tool & Engineering Co. 


Cariton Machine Tool Co 
Cincinnati Gilbert 
Machine Tool Co 
Cincinnati Lathe & Too! Co 
Machine 
ool 
fo Farrel-Birmingham 


Davis & A Co 


ALSO: The following catalogs, in other sections 
of your Machine Tool Catalogs, contain in- 
formation on drilling and boring machinery: 


J Press Corp. 

Landis Tool Co. 

Motch & Merryweather 
Machinery Co 

New Britain Machine Co. 

Norton Company 

O'Neil-Irwin Mfg. Co. 

Pian-O-Mill Corp 

Rivett Lathe & Grinder, Inc 

Seneca Falls Machine Co 

Sundstrand Machine Tool Co. 

Taft-Peirce Mfg. Co. 

Thomas Machine Mfg. Co 

Verson Allsteel Press Co. 

Wales-Strippit Corp 

Warner & Swasey Co. 


Armstrong Bros. Tool Co 
Besly-Welles Corp 
Boyar-Schultz Corp 

Brown & Sharpe Mig. Co 
Bryant Chucking Grinder Co, 
Bullard Company 

Dake Engine Company 
General Mfg. Co 

Gisholt Machine Co 
Greenlee Bros. & Co. 

Hall Planetary Co 

Heald Machine Co 

Johnson Machine & Press Corp. 
Jones & Lamson Machine Co 
Kearney & Trecker Corp 
Knight, W. B., Machinery Co 


In other sections of the File you 
will find additional catalogs 
containing useful information on 
a wide range of machine tools 
and accessories. 


Sweet’s Catalog Service 


Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. ¥. 
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LATHES, Gun 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

LeBlond, R. K., Mch. Tool Ca; Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lehmann Machine Co., 3540 Chouteau Ave., 
St. Louis, Mo. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 


LATHES, Hollow Spindle 


Axelson Mfg. Co., P.O. Box 15335, 
Sta., Los Angeles 58, Calif 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lehmann Machine Co., 3560 Chouteau Ave., 
St. Louis, Mo 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

South Bend Lathe Works, Inc., 
St., South Bend, Ind. 


Vernon 


425 E. Madison 


LATHES, Manufacturing Type 


Lipe-Rollway Corp., 806 Emerson Ave., Syra- 
cuse, N. 

Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 


LATHES, Spinning 


Bliss, E. W., Co., 1375 Raff Rd., S. W., Canton, 


io. 
Ferracute Machine Co., Bridgeton, N. J. 


LATHES, Toolroom 


See Lathes, Engine and Toolroom 


LATHES, Turret 


Bardons & Oliver Inc., Ft. 'W. 9th St., Cleve 
land 13, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. | 

Bullard Co., Brewster St., Bridgeport 2, Conn 

— Corp., 405 Lexington Ave., New York 17, 


Y 

Gisho!lt Machine Co., 
Madison 10, Wis 

Hardinge Brothers, Inc., (Bench or Cabinet 
Mounting), 1418 College Ave., Elmira, N. Y. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, A 

Jones & Lamson Mch. Co., 


Springfield, Vt 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio. 

Morey Machinery yo Inc., 383 Lafayette St., 
New York, N 

Orban, Kurt, iy Inc., 205 East 42nd St., 
New York hive N.Y 

Potter & Johnson Co. (Automatic), 1027 New- 
port Ave., Pawtucket, R. | 

Rivett Lathe & Grinder, Inc 
35, Mass 

Simmons Mch. Tool Corp., 
way, Albany, N 

South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind 

Springfield Mch. Tool Co., Springfield, Ohio. 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio 


1245 E. Washington Ave., 


160 Clinton St., 


, Brighton, Boston 
1600 N. Broad- 


LATHES, Vertical Turret 


American Steel Foundries, King Mch. Tool Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio 

Baird Machine Co., 
ford, Conn 

Bullard Co., Brewster St., 

Orban, Kurt, Co., Inc., 
New York 17, N. Y. 


1700 Stratford Ave., Strat 


Bridgeport 2, Conn 
205 East 42nd St., 


LAYOUT FLUID 
2303 P. North I1th St., St. Louis 


Dykem Co., 
6, Mo. 


LEVELS 

Bullard Co., Brewster St., Bridgeport 2, Conn 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass 

Pratt & Whitney, West Hartford 1, Conn. 
Starrett, The L. $., Co., Athol, Mass 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


LOCKNUTS 
Link-Belt Co. (For Positioning Bearings), 519 
N. Holmes Ave., Indianapolis 6, Ind. 


LUBRICANTS, Including Extreme 
pressure (EP) Machinery Lubricants 


Cities gaviee Oil Co., 70 Pine St., New York, 
N. 

‘actin E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

Lubriplate Div., Fiske Bros. Co., 120 
Lockwood St., Newark 

Shear-Speed Chem. Prod. ge ‘Michigan Tool 
Co., 7125 E. McNichols Rd., ‘Detroit 12, Mich 

Sinclair + ee Co., 600 Sth Ave., New 
York, 


Sit, Co., (Indiana), 910 S. Michigan, 
Chicago, Ill. 
Stuart, D. A., Oil Co., Ltd., 2739 S. Troy St., 


Chicago 23, Wi. 
Sun Oil Co., 1608 Walnut St., Philadelphia, Pa 
Texas Co., 135 E. 42nd St., New York, ¥; 


LUBRICATING SYSTEMS 

Farval Corp., 3249 E. 80th St., Cleveland, Ohio. 

Madison- Kipp Corp., Madison, Wis 

Norgren, C. A,, Co., Inc., 3419 5S. Elati St., 
Englewood, Colo. 

Onsrud Machine Works, Inc 
Chicago, Ill. 

Rivett Lathe & Grinder, Inc 
35, Mass. 


., 3940 Palmer St., 


, Brighton, Boston 


MACHINE KEYS 


Gillen, John, Co., Inc., 
Cicero 50, Ill. 


2540 S. 50th Ave., 


MACHINE PARTS, Special 


Gillen, John, Co., Inc., 2540 S. 50th Ave., 
Cicero 50, Ill. 

MACHINISTS’ SMALL TOOLS 
See Calipers, Hammers, Wrenches, 


Drills, Taps, Etc. 


MANDRELS 


See Arbors and Mandrels 


MARKING MACHINES AND DEVICES 


Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit, Mich. 


MEASURING MACHINES AND 
INSTRUMENTS, Precision 

Cleveland ‘ere Co., 735 Carnegie Ave., 
Cleveland 

Crane "800 Cuyler Ave., Chicago. 

DoAll Co., 254 N. ‘Laurel Ave., Des Plaines, Ill. 

Federal Products Corp., P.O. Box 1027, Provi- 
dence, R. |. 

Lufkin Rule Co., 

Norma-Hoffman 
Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, Mat 

Sheffield Corp., ‘721 Springfield, Dayton, Ohio 

Starret, The . S., Co., Athol, Mass. 

Taft-Peirce Mfg. Woonsocket, R. |. 

Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 


Saginaw, Mich 
Stamford, 


Hess Ave., 
Bearings Corp., 


MEASURING WIRES, THREAD, 
SPLINE AND GEAR 


Taft-Peirce Mfg. Co., Woonsocket, R. I. 
Van Keuren Co., 176 Waltham St., Watertown 
Boston, Mass. 


METAL, Bearings 
See Bearings, Bronze, Babbitt, Etc., 
and Bushings, Brass, Bronze, Etc. 


METERS 
See Recording instruments. 


MICROMETERS 
Alina Corp., 401 Broadway, New York 13, N.Y 
Ames, B. C., Co. (Dial), Waltham 54, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
DoAll Co., 254 N. Laurel Ave., Des Plaines, |// 
Lufkin Rule Co., Hess Ave., Saginaw, Mich 
Millers Falls Co., Greenfield, Mass. 
Pratt & Whitney, West Hartford 1, Con 
Scherr, George, Co., Inc., 200 udlevyette St., 
New York T2: N.Y. 
(Continued on page 392) 
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need information on 
drilling and 
moring 
“machines? 
: reach for Machine Tool Catalogs 
| 
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BEFORE riveting... 


two pieces, 8 rivets 


One man, 
one DENISON 


MULTIPRESS’ 


times 


the production 


per man 


At Barber-Greene Company, they've 
tripled production for riveting 
together two halves of a ring 
gear assembly. 


With former hot rivet method, 
the best a three-man team could do 
was 10 assemblies an hour. The 
operation was slow, noisy. Distor- 
tion from heat made a boring oper- 
ation necessary. 


With cold riveting, using 
Denison’s hydraulic Multipress, 
flow of metal is better, more uni- 
form. There’s no heat, no warpage. 
One operator rivets 30 assemblies 
an hour. 


You can get the same results. Send 
for bulletins and case studies on 
applications in the one to 75-ton 
pressure range. Write to: THE 
DENISON ENGINEERING 
COMPANY, 1152 Dublin Road, 
Columbus 16, Ohio. 
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Order Zagar Collets 
and Collet Fixtures 
at These Low Prices 


Zagar has a fixture for every collet 
tool application. Order NOW from 
your local tool supplier. 


STOCK DELIVERY! 
ZAGAR INDEXING FIXTURE 


ZAGAR HOLDING FIXTURE 
"“—$95 2"—$145 


COLLET LATHE CHUCK 
1”—$125 2"—$185 


AIR-OPERATED 
FIXTURE 


VJ & S No. 2 
$6.75 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD., CLEVELAND 23, 0. 


TOOLS For 
INDUSTRY 
and SPECIAL MACHINERY 
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Starrett, The L. Co., Athol, Mass. 
Van Keuren Co., Waltham Watertown, 
Boston, Mass. 


MICROSCOPES, Toolmakers 


DoAll ce, 254 N. Laurel Ave., Des Plaines, Ill. 
Scherr, George 200 Lofayette St., 
New York 12, N 


MILLING ATTACHMENTS 


Brown & Sharpe Mfg. Co., Providence, R. | 
Cincinnati Milling Machine Co., Cincinnati 
ee Machine Tool Corp., Rochester, 


Gorton, George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Kempsmith Machine Co., 1819 5S. St 
Milwaukee 14, Wis. 

Northwestern Tool & Engrg. Co., 117 Hollier, 

Dayton, Ohio. 

Pratt & Whitney, West Hartford 1, Conn 

Rivett Lathe & & Grinder, Inc., Brighton, Boston 


‘ 


35, Mass. 
et Mch. Tool Co., 2531 11th St., Rock- 
ord, Ill. 
Van Keuren Co., 176 Waltham St., Watertown, 
Boston, Mass. 
ber Norman Co., 3640 Main St., Springfield 7, 
ass. 


MILLING AND CENTERING MACHINES 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, is. 

Jones & Lamson Mch. Co. (Automatic), 160 
Clinton St., Springfield, Vt. 

ar Mch. Too Co., 2531 11th St., Rock 
ford, 


MILLING MACHINES, Automatic 


=a Milling Machine Co., Cincinnati, 
Consolidated Machine Tool Corp., Rochester, 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hirschmann <2. Carl, 30 Park Ave., Man 
hasset, N. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, III. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Millholland, W. K. Machinery Co., i West- 
field Blivd., Indianapolis 5, In 

Peerless Production Corp., 19449 Sheets Ave., 
Detroit 23, Mich 

Pratt & Whitney, West Hartford 1, Conn. 

Snyder Tool & Evora Co., 3400 E” Lafayette, 
Detroit 7, Mich 

Sundstrand Mch. Tool Co., 2531 Iith St., Rock- 


Inc., 255 North 18th St., 
“Ampere, N. J. 


MILLING MACHINES, Bench 
Casio Engrg. Co., 500 Green Rd., Cleveland 


io. 
Hardinge Bros., Inc. (Bench or Pedestal Type), 
1418 College Ave., Elmira 
Pratt & Whitney, West Hartford “Conn 


MILLING MACHINES, Circular 
Continuous 
Copetisanes Machine Tool Corp., Rochester, 


Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Espen-Lucas Mch sag og Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & ‘Trecker Corp., Milwaukee, Wis. 

Peerless Production Corp., 19449 Glendale Ave., 
Detroit 23, Mich 

Snyder ou & Engrg. Co., 3400 E. Lafayette, 
Detroit Mich 

Sundstrand Meh. Tool Co., 2531 11th St., Rock 
ford, Ill. 


MILLING MACHINES, Duplex 


Cincinnati Milling Machine Co., Cincinnati, 
10. 
Machine Tool Corp., Rochester, 
N 


Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kearney & Trecker 4 Milwaukee, Wis 

Nichols-Morris Corp 6 Mamaroneck Ave., 
White Plains, N 


Peerless Production 19449 Glendale 
Ave., Detroit 23, Mich 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 I1Ith St., 


Inc., 255 North 18th St., 


MILLING MACHINES, Hand 


Barker Engrg. Co., 500 Green Rd., Cleveland 
, Ohio. 

Frew Machine fo, 121 East Luray St., Phila- 
delphia 20, 

Nichols-Morris 
White Plains, N. Y. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N ip 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


76 Mamaroneck Ave., 


MILLING MACHINES, Horizontal, Plain 
and Universal 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Cincinnati Milling Machine Co., Cincinnati, 


Ohio. 
Consolidated Machine Tool Corp., Rochester, 


Cosa Corp., 405 Lexington Ave., New York 17. 

Gorton, Geo., Mch. Co., 1110 W. 13th St, 
Racine, Wis. 

Greaves Mch. Tool Co., 2009 Eastern Ave., 
Cincinnati, Ohio 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
Rockford, Ill. 

Kearney & Trecker Corp., Milwaukee, Wis. 

Kempsmith Machine Co., 1819 S. 7Ist St., 
Milwaukee 14, Wis. 

Morac Machinery Corp., 45 So. Broadway, 
Yonkers, N. Y. 

Orban Kurt, Be Inc., 205 East 42nd St., New 
ork 17, Y. 

Pratt & Whitney West Hartford 1, Conn 

— Machine Co., Inc., 4240 4258 N. Knox 

Chicago 41, ‘WN. 

Mch. Corp., 1600 N. Broadway. 
Albany, N. 

Snyder Tiel & dia Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill 

Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Lincoln Type 


Brown & Sharpe Mfg. Co., Providence, R. | 
Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, Ill. 


MILLING MACHINES, Planer Type 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis 

Gray, G. A., Co., Woodburn Ave. and Penn. 
x. &,, Evanston, Cincinnati, Ohio. 

Ingersoll Milling Mch Co., 2442 Douglas St., 
Rockford, Ill 

Kearney & Trecker Corp., Milwaukee, Wis. 

Pratt & Whitney West Hartford 1, Conn. 


MILLING MACHINES, Profile 


Cincinnati Milling Machine Co., Cincinnati, 


io. 

Cosa Corp., 405 Lexington Ave., New York 17 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich 

Frew Machine Co., 121 East Luray St., Phila 
delphia 20, Pa 

Gorton, Geo., Mch. Co., 1110 W. 13th St., 
Racine, Wis 

Orban, Kurt, Co., Inc., 205 East 42nd St., New 
York. 17, N. 

Pratt & Whitney, West Hartford 1, Conn 

Sundstrand Mch. Tool Co., 2531 IIth St., 
Rockford, 


MILLING MACHINES, Ram Type 
Universal 


Van Norman Co., 3640 Main St., Springfield 
7, Mass. 


MILLING MACHINES, Turret Type 


Bridgeport Machines, Inc.. Linley Ave., Bridge- 
port, Conn. 
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U. S. Tool Co., 
“ 
$185 
ry 
$285 
>, 
$165 =) 
Q" 
f 
$195 
VERTICAL-HORIZONTAL FIXTURE 
$115 
: $185 
Collet 
$4.90 


TAKE LOOK 
YOUR TOOL CRIB 


Does it help — or hinder — 


“Better Tool Cribs” shows how to: ‘ 
Efficiently organize a new tool crib your pr od uction ? 


Improve the operation of an existing tool crib 
Provide the best kind of storage for every item in the 
beards end vacks to speed up tect selediion A well-organized tool crib can actually improve the effi- 
Set up an effective tool control system ciency of your production operations; a poorly-organized 
aii — om material, and machine part one can cost you money. Here at last is a book that tells 
Account for the location of all tools being used in the —and shows by specific, detailed examples—how to 
hep organize and operate an efficient tool crib. . . how to 


Avoid time wasted in gathering and issuing sets of tools avoid wasteful, haphazard methods of tool crib opera- 
Minimize waste resulting from improperly used tools tion. 
Salvage broken or otherwise useless tools and materials 


15 $4.00 The author has based all of the information in his 
2 Pages oF eevee book on sound practice, proved by over thirty-five years 


Postpaid in U. S. of experience in the field. By means of profusely illus- 
Canadian or foreign postoge 60¢ trated descriptions he shows in detail how such items 
as milling cutters, honing units, counterbores, fly cutters, 
measuring tools, gages, machine parts and other shop 
equipment and materials should be stored. In addition, 
several complete control systems based on the use of 
brass tool checks and triplicate tool charge slips are 
clearly described. In one chapter the layout of a com- 
plete tool crib is described in step-by-step fashion to 
show how the maximum benefits can be decked from 
the proper location of the various pieces of storage 
equipment and the materials located therein. 


Whether you want to set up a new tool crib or im- 
prove an existing one, this book will give you a wealth 
of practical information. Send for your copy today 
under our Five-Day Free Inspection Plan. Just fill out 
and mail the coupon below, and Better Tool Cribs will 
be sent immediately, postpaid. 


TOOL AALAAISA 


THE INDUSTRIAL PRESS, 148 Lafayette St., New York 13, N. Y. 


Please send me a copy of Better Tool Cribs. If | decide to keep the book 
1 will send payment of $4.00 within five days. 


C) Bill me [] Bill company 


Note: This offer applies in U. S. only. Other orders must be accompanied 
by payment in full, including postage. 
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MILLING MACHINES, Vertical 


Brown & Sharpe Mfg. Co., Providence, R. 

Milling Machine Co., Cincinnati, 
ic 

Comongated Machine Tool Corp., Rochester, 


Ekstrom, Carlson & Co., 1437 Railroad Ave., 
Rockford, ll. 

Gorton, Geo., Mch. Co., 
Racine, Wis 

Ingersoll “Milling Mch. Co,, 2442 Douglas St., 
Rockford, Hil, 


Kearney & Trecker Corp., Milwaukee, Wis 


Marac Machinery Corp., 45 So. Broadway, 
Yonkers, N. Y, 

Orban Kurt, Co., Inc., 205 East 42nd St., New 
York 1 Y. 

Pratt & Whithey, West Hartford 1, Conn 

Snyder Tool & Engrg. C., 3400 E. ‘ Lafayette, 


Detroit 7, Mich 
Sundstrand Mch 
Rockford, Il 


Tool Co., 2531 St., 


MODEL AND EXPERIMENTAL WORK 
See Special Machinery and Tools, 


MOLD AND DIE COPYING MACHINES 
Cosa Corp., 405 Lexington Ave., New York 17. 


Gorton, Geo., Mch 910 St, 
Racine, Wis 
Pratt & Whitney, West Hartford 1, Conn. 


MOLDING MACHINES, Plastic 


American Steel Foundries, Elmes Engrg. Div., 


Paddock Rd. and Tennessee Ave., Cincin 
nati, Ohio 

Hannifin Sop. 1101 S. Kilbourn Ave., Chi- 
cago, 


Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 

Rockford Machine Tool Co., 
St., Rockford, Ill. 

Watson-Stillman Ce. 
Inc., Roselle, N 


2500 Kiswaukee 


H. K. Porter Co., 


NUT TAPPERS 
See Bolt and Nut Machinery. 


MOTORS, Electric 


Deico Products Div., General Motors Corp., 
321 €. First St., Dayton, Ohio. 

General Electric Co., Schenectady, N. Y. 

Howell Electric Motor Co., Howell, Mich. 

Reliance Electric & Engrg. Co., 1074 Ivanhoe 


Rd., Cleveland 10, Ohio. NUTS, Cold Forged, Wing and Cap 


Chicago Screw Co., Bellwood, Ill. 
Parker-Kalon Div., General American Trans- 
oo Corp., 200 Varick St., New York, 


MOTORS, Hydraulic 
Gerotor May Corp., Oliver St. Republic e+ Corp. (Union Drawn — Div.), 


and Maryland epublic Bidg., Cleveland 1, Oh 


Ave., Baltimore, M 

Union Drawn Steel Co., Div., Steel 
gear Co., 1560'W. Pierce St., Milwaukee 4, 
Sundstrand Machine Tool Co., 2531 lith St., 


Rockford, 
NUTS, Self-locking 


Vauxhall Rd., 
MULTIPLE-SLIDE FORMING MACHINES Stop Nut Corp., 2330 Vauxha 
U. S. Tool Co., Inc., 255 North 18th St., Grip Nut Co., 310 S. Michigan Ave., Chicago 
Ampere, N. J, 4, 


NIBBLING MACHINES NUTS, Thumb or Wing and Cap 


Campbell Machine Div., American Chain & Allmetal Screw Products Co., Inc., 821 Stewart 
Cable Co., Inc., 929 Connecticut Ave., Ave., Garden City, N. Y. (Stainless Steel 
Bridgeport, Conn. only). 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Republic 'S eel C Bolt and Nut Div., R 
. epublic Steel Corp., Bolt anc u iv., Re- 

NIBBLING MACHINES, Nickel public Bldg. Cleveland 1, Ohio 

International Nickel Co., Inc., 67 Wall St., Williams, J. H. & Co., 400 Vulcan St., Buffalo 
New York, N. Y. 7, 


NIPPLE THREADING MACHINERY OIL CUPS 
Landis Machine Co., Inc., Waynesboro, Pa. Gits Bros. Mfg. Ca., 1846-62 Kilbourn Ave., 
Chicago, 


NUT MAKING MACHINERY 


National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


OIL EXTRACTORS AND CLEANERS 
De Laval Separator Co., Poughkeepsie, N. Y. 


NUT SETTING EQUIPMENT 
See Screw Driving and Nut Setting 
Equipment. 


OIL GROOVERS 

Fischer Machine Co., 310 No. 
delphia, Pa. 

Wicaco Machine Co., Stenton Ave. and Louden 
St., Philadelphia, Pa. 


llth St., Phila- 


is Daddy's favorite die steel). 


Representatives in Principal Cities, 
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Daddy, you keep calling Superman ‘‘Superdie"’. (SUPERDIE® 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL, 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 


OIL-HOLE COVERS 


Gits Bros. Mfg. Co., 
Chicago, Ill. 


1846-62 Kilbourn Ave., 


OIL SEALS 


Crane Packing Co., 1800 Cuyler Ave., Chicago, 


Garlock Packing Co., Palmyra, N. Y. 


OILERS AND LUBRICATORS 


Gits Bros. Mfg. Co., 1846-62 Kilbourn Ave., 
Chicago, Ill. 

Madison-Kipp Corp., Madison, Wis. 

Norgren, C. A., Co., Inc., 3419 S. Elati St., 

Englewood, Colo. 


OILS, Cutting 
See Cutting and Grinding Fluids. 


OILS, Lubricating 
Cities Service Oil Co., 70 Pine St., New York, 
Houghton & Co., E. F., 303 W. Lehigh Ave., 


Philadelphia, Pa. 
Sinclair Refining Co., 600 Sth Ave., 
910 S. Michigan, 


ork. 
Standard Oil Co. 


New 


(Indiana), 


Chicago, Ill. 
Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Ill. 
Sun Oil Co., 1608 Walnut St., 
Texas Co., 135 E. 42nd St., New York 


OILS, Quenching and Tempering 


cue 3 Service Oil Co., 70 Pine St., New York, 


oF & Co., E. F., 303 W. Lehigh Ave., 
Philadelphia, Pa. 


— Refining Co., 600 5th Ave., New 

ork. 

Standard Oil Co. (Indiana), 910 S. Michigan, 
Chicago, Ill. 

Stuart Oil Co., Ltd., D. A., 2739 S. Troy St., 
Chicago 23, Ill. 


(Continued on page 396) 
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THE AIRCRAFT INDUSTRY requires a mobile source of | ARE 

oil-absorbing wiping material. Wipers must be strong THE ELECTRICAL EQUIPMENT INDUSTRY needs a 

for heavy work, soft for polishing fine metals. versatile wiper. Dusting or cleaning away 
heavy grease, Scott Wipers are adaptable for 
huge armatures or fragile condensers. 


From aircraft 
to utilities 


Designed to meet a human need, Scott 
Industrial Wipers bring a new standard of 
safety and efficiency to industrial wiping. 


Today, all over the country, 
companies are changing to this 
entirely different wiper—the 
Scott Industrial Wiper. 


Scott Wipers now make wip- 
ing a scientific step in production 
—measurable in terms of cost, 


safety and efficiency. For exam- 
ple, Scott Wipers do away with 
laundering costs. And for the 
first time, you can budget your 
wiping operation. 


Use coupon or call your Scott 
representative for more details. 


THE SERVICE AND UTILITY INDUSTRIES. In the 
powerhouse or the repairman’s tool box, 
versatile Scott Wipers are proving them- 
selves in these allied industries. They’re easy 
to carry and easy to use. In the Transporta- 
tion Industry, too, use of disposable Scott 
Industrial Wipers is paying off. 


THE HANDS OF PRODUCTION — 


Scott Paper Company 

Dept. M-H, Chester, Pa. 
Please send full information 
on Scott Industrial Wipers 


Name 


your most important tools~ 
are protected by disposable 
Scott Wipers. Harmful filings 
and chips are thrown away 
along with the used wiper. 


Address — Scott Industrial Wipers—Another Scott Product 
City that is changing America’s way of doing things, 
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OILS, Soluble 


See Compounds, Cutting, Grinding, 
Metal Drawing, Etc, 


OPTICAL FLATS 


Crane Packing Co., 1800 Cuyler Ave., Chica ‘ 
Scherr, George, Co., yn 300 Lafayette St 
New York 12, 


ORDNANCE MACHINES, Spelial 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn 

Millholland, W. K. Machinery 6402 West- 
field Blvd Indianapolis 5, Ind. 

Rehnberg-Jacobson Mfg. Co., 2135 Kishwaukee 
St Rockford, i 

Peerless Production Corp., 19449 Glendale 
Detroit 23, Mich 


PACKING, Leather, Metal, Rubber, 
Asbestos, Etc, 

Crane Packing Co., 1800 Cuyler ave, , Chicago 

Garlock Packing Co., Palmyra, N. 

Houghton & Co F., 30. Ww. Lehigh Ave., 
Philadelphia, Pa. 

Waston-Stillman Co., Div., H. K. Porter Co., 
Inc., Roselle, N. J. 


PAINTING EQUIPMENT, Spray 


Lowe Bros. Co., Dayton, Ohio. 


PARALLELS 

Brown & Sharpe Mfg. Co., Providence, R. |. 
Lufkin Rule Co., ae Ave., Saginaw, Mich. 
Starrett, The L Co.. Athol, Mass 
Taft-Peirce ‘Co., Woonsocket, R. I. 
Walker, O. S., Co, Inc., Worcester, Mass. 


PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


PILLOW BLOCKS 

Boston “aif aa, 3200 Main St., North 
uincy Mass. 

Lin “Belt és! 519 N. Holmes Ave., Indianapo- 
lis 6, Ind. 

Norma-Hoffman Bearings Corp., Stamford, 


Conn. 
Standard Pressed Steel Co., Jenkintown, Pa. 


PIPE, BRASS AND COPPER 


Ampeg Brass Co., 25 Broadway, New York, 
Y 


Mueller Brass Co., Port Huron 35, Mich 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York 17, N.Y. 

Revere Copper & Brass Inc. 230 Park Ave., 
New York, 


PIPE STEEL 

Alleghany Ludium Steel Corp., Pittsburgh, Pa 

Bethlehem Steel Co., Bethlehem, Pa. 

Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York Me 

Steel Corp., Republic Bldg., Cleveland 

h 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Il. 

United States Steel Corp., National Tube Co., 
Div., 436 7th Ave., Pittsburgh, Pa. 


PIPE THREADING AND CUTTING 
MACHINES 


Landis Machine Co., Inc., Waynesboro, Pa. 


PIPE TONGS 


Bros. Co., 5200 W. Armstrong 
Ave., Chicago 
Williams, J 400 Vulcan St., Buffalo 


NOW! _ improved delivery 


AND TOOL GRINDERS 


It's true, they have been hard to get be- 
cause every model offers extra value. 

The Model 62, for instance, features 
four-speed spindle drive, universal 
positioning of elevating hand wheel, 
anti-friction ways, more vertical capac- 
ity, longer swing, one-shot lubrication 


system 


Get the full 
story on all 
the advantages 


The many other Grand Rapids Cutter 
Grinders are also on improved delivery 
schedules. Send coupon for complete 
information. 


GALLMEYER & LIVINGSTON CO. 


425 Straight Ave., Grand Rapids, Mich. 


Please send me the Sallasiinis literature with- 


{_] Cutter and Grinder Literature 
{_] Surface Grinder Literature 


NAME 
POSITION 
FIRM 

FIRM ADDRESS 


| 
| 
out obligation: 
| 
| 
| 


| We'll answer within twenty-four hours 
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MEYER 


PLANER ATTACHMENTS 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Giddings & Lewis Machine Tool Co., Fond du 
Lac, Wis. 

Gray, G. A., Co., Woodburn Ave. and Penn 
R. R. Evanston, Cincinnati, Ohio. 

Northwestern Tool & Engrg. Co., 117 Hollier, 
Dayton, Ohio 

Rockford ‘Machine Tool Co., 2500 Kishwaukee 
St., Rockford, 


PLANERS, Double Housing and Openside 
Baldwin-Lima-Hamilton Corp., Philadelphia 42, 


Pa. 
Cleveland Punch & Shear Works Co., 3917 St 
Clair Ave., N. E., Cleveland, Ohio (Plate). 
Consolidated Mch. Tool Corp. (Incl. Plate, 
Rotary and Crank Types), Rochester, N. Y. 
Giddings & Lewis Machine Tool Co., Fond du 


Gray, G. A., Co., Woodburn Ave. and Penn 
R. , Evanston, Cincinnati, Ohio. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, Ill. 


PLATE ROLLS 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Hamilton, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill 


PLATES, Surface 


Brown & Sharpe Mfg. Co. Providence, R. |. 

Challenge Machinery Co., Grand Haven, Mich. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Hil 

Pratt & Whitney Div., West Hartford 1, Conn. 

Scherr, George, 200 Lafayette 
New York 

Taft-Peirce Mfg. R. 1. 

Inc., 255 North 18th St., 
Ampere, N. 

Vinco g 9113 Schaefer Highway, Detroit 
28, Mich. 


PNEUMATIC EQUIPMENT 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
Ohio 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago 

Injersoll-Rand Co., Phillipsburg, N. J. 

Lehigh Foundries, Inc., 1500 Lehigh Dr., 
Easton, Pa 

Logansport Machine Co., Inc 
Logansport, Ind 

Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41], Ill 

Norgren, C. A., Co., Inc., 3419 S. Elati St., 
Englewood, Colo 

Onsrud Machine Works Inc., 3940 Palmer St., 
Chicago, Ill. 


, 810 Center Ave., 


POLISHING LATHES AND MACHINES 
_— & Decker Mfg. Co., Penna. Ave., Towson, 


Gace Machine Co.. (Div. Landis Tool Co.), 
414 E. Gardner St., Beloit, Wis. 

Hammond Machinery Builders, Inc., 1600 
Douglas Ave., Kalamazoo 54, Mich. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Millers Falls Co., Greenfield, Mas 

Sundstra;id Machine Tool Co., 2531 St., 
Rockford, Il 


POLISHING TOOLS, Portable 


Jarvis, Charles L., Co., Middletown, Conn. 
Sunstrand Machine Tool 220) S., 
Rockford, III. 


POWER UNITS, Hydraulic 
See Hydraulic Power Units or Tool 


Heads 
(Continued on page 398) 
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MORSE CHAIN co. 


Borg-Warner Industry 


Installed the EDLUND 2k 


From 85 pieces per hour to 130 pieces per hour 


EDLUND engineered drilling and tapping 
machines can solve your drilling problems 


PROBLEM: To Manufacture 1820 parts in a two shift day, 
where the drilling operation was the bottleneck. 
Material: Medium Cast Iron 
Operation: Drill 2 Holes ("'s:" dia.) 

Drill and Ream 1 Hole 

.3115” to .3130” in Sprocket Hub 


OLD METHOD: Drill one Sprocket at a time 
in lever type fixture using multi-head 
and step drill for reamed hole. 
NEW METHOD: Drill two sprockets at a time 
using Edlund 2F-8” Power Feed 
2-Spindle Drill on a 3-spindle base 
A Drill Plate Type Fixture held the Sprocket. 


RESULTS: Production of 1820 pes. in 14 hours 
using the Edlund 2F, compared with 23 hours 


Infinitely Variable Speed 


controlled speed and feed. 


Greatest Advance in 
Drilling Machines 
in the Past 25 Years 


Use coupon below 


Edlund Applied Experience to request information. 


Will Save You Money EDLUND ‘wecnnerr co. 


In plant after plant Edlund Drilling Machines have solved pro- Cortiand, N. Y. 
| | Send me Bulletin 140 on the Edlund 2F. 
When you buy an Edlund, you get not only an excellent machine ! , AN. ; 
embodying fine design and workmanship, you also profit from Have a representative call | | immediately 
of engineering experience in solving all kinds of [ ] when convenient 
rilling problems. 
Just as Edlund was the answer to the drilling problem of the | © ° 
Morse Chain Co., Edlund could be the answer to your drilling ; c 
problem. 
DIVISION OF BRADLEY EDLUND COrpP. ! 
[A] Affiliated with Precision Castings Co., Inc. ' {City State. 
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PRESSES, Air 


Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 


PRESSES, Arbor 


3aldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Dake Engine Co., 604 Seventh St., 
Haven, Mich. 

Famco Machine Co., 3134 Sheridan Rd., Ken 
osha, Wis 

Farquhar, A. B., Div Oliver Corp., 
Duke St., York, Pa 

Hannifin Corp., 1101 S. Kilbourn Ave , Chicago 

Hirschmann Co., Carl, 30 Park Ave., Man 
hasset, N. Y 

Logansport Machine Co., Inc 
Logansort, Ind 

Tomkins-Johnson Co., 
Jackson, Mich 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N 

Wilson, K. R., 213 Mill St., Arcade, N. Y 


Lima-Hamilton 


Grand 


142 North 


, 810 Center Ave., 
614 No. Mechanic St., 


PRESSES, Broaching 


American Broach & Mch. Co., Ann Arbor, Mich 

anes * Co., E. W., 1375 Raff Rd., S. W., Canton, 
IHio 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit 13, Mich 

Dake Engine Co., 604 Seventh St., 
Haven, Mich 

Farquhar, , Div. Oliver Corp., 
Duke St., York, Pa 

Ferracute Machine Co., Bridgeton, N 

Lake Erie Engrg. Co., Kenmore Station, Buf 
falo, N. Y 

Lapointe Machine Tool Co., 
Hudson, Mass 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 


Grand 


142 North 


34 Tower 


Wis 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J 


PRESSES, Extrusion 


American Steel Foundries, Elmes Enarg. Div 
Paddock Rd. and Tennessee ve., Cincinnati 


Bliss Co., E. W., 1375 Raff Rd., S. W., Can- 
ton, Ohio 

Chambersburg Engrg. Co., 

Farquhar, Biv Oliver Corp., 
Duke Pa 

Hydraulic Press Mfg Co., 
Mt. Gilead, Ohio 

Lake Erie Engrg Co., 
falo, N 

Watson Stilton Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


Chambersburg, Pa. 
142 North 


300 Lincoln Ave., 


Kenmore Station, Buf- 


PRESSES, Foot 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 


10 
Famco Machine Co., 
osha, Wis 
Ferracute Machine Co., Bridgeton, N. J 
Niagara Machine & Tool Works, 683 Northland 
Ave., Buffalo, N. Y 


3134 Sheridan Rd., Ken 


PRESSES, Forging 

Ajax Mfg. Co., Euclid, Cleveland 17, Ohio 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin 
nati, Ohio 

Baldwin-Lima-Hamilton Corp., 
Div., Hamilton, Ohio 

Bethlehem Steel Co., Bethlehem, Pa 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton 
Ohio 

Clearing Machine Corp., 
Chicago 38, Ill. 

Cleveland Punch & Shear Works Co., 
Clair Ave., N. E. Cleveland, Ohio 

Dake Engine Co., 604 Seventh St, 
Haven, Mich. 

Erie Foundry Co., Erie, Pa 

Farquhar, A. B., Div. Oliver Corp, 
Duke St., York, Pa. 

Ferracute Machine Co., Bridgeton, N. J 

Hydraulic Press Mfg. Co., 300 Lincoln Ave 
Mt. Gilead, Ohio 

Lake Erie e Engrg. Corp., Kenmore Station, Buf 
falo, 

Morgan tn rg. Co., Alliance, Ohio 

National chry. Co., Greenfield and Stanton 
Sts., Tiffin, Ohio 


Lima-Hamilton 


6499 W. 65th St, 
3917 St 


Grand 


142 North 


To everyone this is 


sign of peace 


And to smart gear users 


this 


is a sign 


of good gears. 


“Gears...Good Gears Only” 


THE CINCINNATI GEAR CO. 


e CINCINNATI 27, OHIO 
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Niagara Machine & Tool Works, 683 Northiand 
Ave., Buffalo, N. Y. 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, ‘ML. 

Watson-Stillman i Div. H. K. Porter Co., 
Inc., 

Wilson, K. 23 ait St., Arcade, N 

Wood & Con R D., Public Ledger Bidg., Phito- 
delphia, Pa. 


PRESSES, Hydraulic 


American Broach & Mch. Co., Ann Arbor, Mich 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin 
nati, Ohio. 

Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, 

Baldwin-Lima-Hamilton Corp., 

v., Philadeiphia 42, Pa 

Bethlehem Steel Co., Bethlehem, Pa 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa. 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
Ohio. 

Chambersburg Engrg. Co., 

Clearing Machine Corp., 
Chicago 38, Ill 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich 

Denison Engrg. Co., 1160 Dublin St., Columbus 
16, Ohio 

Erie Foundry Co., Erie, Pa 

Farquhar, A. B., Div. Oliver Corp., 
Duke St., York, Pa 

Farrel-Birmingham Co.,_ Inc., 
Ansonia, Conn 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi 
cago, Ill 

Hydraulic Press Mfg. Co., 
Mt. Gilead, Ohio 

Lake Erie Engrg. Corp., 
falo, N. Y 

Lapointe Machine Tool Co., 34 Tower St., Hud 
son, Mass. 

Morgan Engrg. Co., Alliance, Ohio 

Niagara Machine & Tool Works, 683 North 
land Ave., Buffalo, N 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 
Wis 

Turner Bros., Inc., 
20, Mich 

Verson Allsteel Press Co., 93rd St. and S. Ken 
wood Ave., Chicago, I'l 

Watson-Stillman Co., Div. H 
Inc., Roselle, N. J 

Wilson, K. R., 213 Mill St., Arcade, N. Y 

Wood & Co., R. D., Public Ledger Bldg., Phila 
delphia, Pa 


Lima-Hamilton 


Chambersburg, Pa 
6499 W. 65th St., 


142 North 


25 Main St., 


300 Lincoln Ave., 


Kenmore Station, Buf 


2625 Hilton Rd., Ferndale 


K. Porter Co 


PRESSES, Pneumatic 
Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Ill. 


PRESSES, Screw 
Bliss Co., E. W., 1375 Raff Rd., S. W., Canton 
Oh 


Te) 
Dake Engine Co., 604 Seventh St, 
Haven, Mich 
Ferracute Machine Co., Bridgeton, N. J 
Niagara Machine & Tool Works, 683 North 
land Ave., Buffalo, N. Y. 


Grand 


PRESSES, Sheet Metal Working 


Allen, Alva F., Box 426, Clinton, Mo. (Bench) 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio. 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Philadelphia 42, Pa 

Bliss Co., E. W., 1375 Raff Rd., S. W., Canton, 
Ohio 


Chambersburg, Pa 


Chambersburg Engrg. Co., 
Elam and Garrard 


Cincinnati Shaper Co., 
Aves., Cincinnati, Ohio. 

Clearing Machine Corp., 6499 W. 65th St., 
Chicago 38, Ill. 

Cleveland Crane & Engrg. Co., Wickliffe, eo 

Cleveland Punch & Shear Works Co., 17 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y 

Dake Engine Co., 604 Seventh St., Grand 


Haven, Mich, 
Danly Machine apenas, Inc., 2107 S. 52nd 


Ave., Chicago 50, Ill 

Dreis & ere, Mfg. Co., 7416 Loomis Bivd., 
Chicago 36, III 

Espen-Lucas Machine Works, Front St., and 
Girard Ave., Philadelphia, Pa 

Famco Machine Co., 3134 Sheridan Rd., Ken 
osha, Wis. 

Farquhar, A. B., .. Oliver Corp., 142 North 
Duke St., York, 

Ferracute Machine a Bridgeton, N. J. 

Hydraulic Press Mfg. Co., 00 Lincoln Ave., 
Mt. Gilead, Ohio 

Lake Erie Engrg. Corp., Kenmore Station, Buf- 
falo, N. 

L & J Press Corp., Elkhart, Ind. 

Minster Machine Co. Minster, Ohio. 

(Continued on page 400) 
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MARVEL 
A ARMST RONG- 
MFG, CU.CHICAGOUSA 


Experience Cannot Copied 


More than a quarter-century ago MARVEL invented and basically 
patented the MARVEL High-Speed-Edge Hack Saw Blade—the 
UNBREAKABLE blade that increased hack sawing efficiency many- 
fold. 


Every MARVEL Hack Saw Blade ever sold has been of that basic 
welded high-speed-edge construction, with constant improvements 
from year to year, as EXPERIENCE augmented the ‘‘know-how’’. .. 


MARVEL is not ‘‘tied” to any single source of steel supply, and has 
always used the best high speed steels that became available from 
time to time as metallurgy progressed. When-as-and-if finer steels are 
developed—and are proven commercially practical for welded-edge 
hack saw blades--MARVEL will use them, regardless of cost or 
source... 


There is only one genuine MARVEL High-Speed-Edge! All other 
‘“‘composite’”’ or ‘“‘welded-edge’’ hack saw blades are merely flattering 
attempts to imitate without the “know-how” of MARVEL 
EXPERIENCE ... 

Insist upon genuine MARVEL High-Speed-Edge when buying hack 
saw blades—-and be SAFE, for you can depend upon MARVEL. 
They have been “‘tested’’, ‘“‘pre-tested’’, and “‘re-tested’”’ by thousands 
of users for more than a quarter-century! 


ARMSTRONG-BLUM MFG. CO. - 5700 Bloomingdale Ave. Chicago 39, U.S.A. 
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P Product Directory 


Keep the Value 
your 


Special purpose industrial oils seldom wear out—they become con- 
taminated with metal particles, water, carbon, and other contami- 
nants. Then they become increasingly useless—in fact harmful to the 
point of being costly burdens on production and equipment. 


A Sharples Oil Purifier is the simple, direct cure for these problems. 
By means of high centrifugal force, the solid impurities are deposited 
on the inner wall of the tubular bowl; the water is continuously dis- 
charged from one spout, and the purified oil is continuously dis- 
charged from another spout. 

Bowl cleaning is quick—only 10 minutes and you're back in service. 
No hoist required; no cartridges to replace. And the Sharples requires 
less attention than just about any operating equipment in your plant. 

Industrial oils of all kinds are being kept at maximum efficiency 
with Sharples Oil Purifiers— machining, grinding, quenching, test. 
break-in, honing, to mention but a few types of oils. 


Purify for added profit—get the facts from Sharples. Write for Bulletin 
1270 for Cutting Oils, and Bulletin 1264 for other industrial oils. 


SHARPLES 


THE SHARPLES CORPORATION: 2300 WESTMORELAND ST.+ PHILA. 40, PA. 


NEW YORK PITTSBURGH CLEVELAND e DETROIT CHICAGO 
NEW ORLEANS + SEATTLE « LOS ANGELES « SAN FRANCISCO «+ HOUSTON 


Associated Companies and Representatives throughout the World 


Niagara Machine & Tool Works, 683 Northland 
Ave., Buffalo, N. Y 

Sales Service Mch. Tool Co., 2363 University 
Ave., St. Paul, Minn 

Verson Allsteel Press Co., 93rd St. and S. Ken- 
wood Ave., Chicago, III 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J 

Wilson, K. R., 213 Mill St., Arcade, N. Y. 


PRESSES, Straightening 


American Steel Foundries, Elmes Engrg. Div 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio 

Anderson Bros., Mfg. Co., 1910 Kishwaukee St, 
Rockford, III 

Baldwin-Lima-Hamilton Corp., Lima-Hamilton 
Div., Philadelphia 42, Pa. 

Chambersburg Engrg. Co., Chambersburg, Pa 

Colonial Broach Co., P. O. Box 37, Harper Sta., 
Detroit, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y 

Dake Engine Co., 604 Seventh St., Grand 
Haven, Mich. 

Farquhar, A. B., Div., Oliver Corp., 142 North 
Duke St., York, Pa 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi 
cago, Ill 

Hufford Machine Works, Inc., 1700 E. Grand 
Ave., El Segundo, Cal 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio 

Morgan Engrg. Co., Alliance, Ohio. 

Niagara Machine & Tool Works (Hydraulic), 
683 Northland Ave., Buffalo, N. Y. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4, 

Springfield Mch. Tool Co., Ohio 

Watson-Stillman en Div K. Porter Co., 
Inc., Roselle, N. 

Wilson, K. R., 213 Mill St., Arcade, N. Y¥ 


PROFILE—TRACING ATTACHMENTS 


Lehigh Foundries, Inc., 1500 Lehigh Dr 
Easton, Pa. (Lathe). 


PROFILING MACHINES 


Consolidated Mch. Tool Corp., Rochester, N. Y¥ 
Cosa Corp, 405 Lexington Ave., New York 17, 


Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Frew Machine Co., 121 East Luray St., Phila- 
delphia 20, Pa 

Gorton, George, Machine Co., 1110 W. 13th 
St., Racine, Wis 

Morey Machinery Co., Inc., 383 Lafayette St 
New York, N. Y 

Onsrud Machine Works, Inc., 3940 Palmer St., 
Chicago, Ill 

Pratt & Whitney, West Hartford 1, Conn 

Sheffield Corp., 721 Springfield, Dayton, Ohio 


PULLEYS 
Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass 


PULLEYS, Friction Clutch 
Brown & Sharpe Mfg. Co., Providence, R. | 


PUMPS, Coolant, Lubricant and Oil 

Brown & Sharpe Mfg. Co., Providence, R. |! 

Delta Power Tool Div., Rockwell Mfg. Co., 620 
E. Vienna Ave., Milwaukee, Wis. 

Ingersoll-Rand Co., Phillipsburg, N 

Logansport Machine Co., Inc., 810 7 Ave., 
Logansport, ind 

Ruthman Machinery Co., 1809 Reading Rd., 
Cincinnati 12, Ohio 

Sier-Bath Gear Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N 

at Bend Lathe Works, Inc., 425 E. Madison 

South Bend, Ind 

Co., Jackson, Mich 

Vickers Inc., 1402 Oakman Blvd., Detroit, 
Mich 

Viking Pump Co., Cedar Falls, lowa 


PUMPS, Hydraulic 

American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin 
nati, Ohio 

Baldwin-Lima-Hamilton Corp., Philadelphia 42 
Pa. 

Barnes, John S., Corp., Rockford, Ill 

Bethlehem Steel Co., Bethlehem, Pa. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Chambersburg Engrg. Co., Chambersburg, Pa 

es Engrg. Co., 1160 Dublin St., Columbus 
6, Ohio. 


(Continued on page 402) 
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CUT YOUR DOWN-TIME BY 


PUSH-BUTTON CONTROL 


SAVE COSTLY TIME 
WITH PENDANTS 


From conveniently placed pendants you 
control table speeds, feeds and rapid mo- 
tion of turret, cross-rail, and side arm 
tools—all done easily and rapidly by push- 


buttons and switches. 


SAVE COSTLY TIME 
WITH ELECTRO-MAGNETIC CLUTCHES 


No more gear shifting—push-button speed- 


changes are so fast you can make them 


while the machine is cutting without leav- 
ing marks on the workpiece. Now you can 
maintain constant cutting speed without 


interrupting cut. 


SAVE COSTLY TIME 
WITH ELECTRO-COPYING DEVICE 


Now, automatic copy-turning from tem- 
plates can be done by means of electro- 
magnetic clutches. Speeds and feeds tre 


pendant controlled. 


SAVE COSTLY TIME 
FRORIEP KE SUPER VERTICAL TURRET LATHE comes in 4 heavy-duty sizes: KE10 with 

WITH AUTOMATIC STOPS 40” table; KE12, 49” table; KE14, 55” table; KE16, 63” table. Each model has 18 

No need for laborious moving of tecks Into table speeds—side arm and turret have 12 feeds each. Heavy, rigid construction 

i‘ é makes possible an excellent surface finish on workpieces 

position on production runs—tools can be 

positioned rapidly and automatically by There’s more to this story: you can get an attachment for taper turning 

means of pre-set electrical stops. Only and thread cutting, another for automatically maintaining constant cut- 

finest adjustments are made by hand and ting speeds, and you can select other accessories. Price, too, is a feature 


dial indicator. of this machine. Want all the facts? Get in touch with us. 


-nationwide sales and service of precision machine tools 
; —from bench lathes to boring mills. 
k COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 
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Product Directory 


Thread Rollers 


The Aircraft Industry selects the Thread 
Rolling Process as the preferred method 


of threading aircraft parts. 


Thread rolling reproduces the preci- 
sion thread form of the thread rolling 
dies and maintains the original ac- 
curacy of the setup over long runs. 


The cold forging action of thread roll- 
ing produces a thread that is substan- 
tially stronger and tougher than similar 
threads produced by other processes. 


Send us specifications of your requirements and let us supply you with complete infocmation. 


REED ROLLEB THREAD DIE CO. 


THREAD ROLLING MACHINES and DIES e KNURLS ¢ THREAD ROLLS 
Worcester, Massachusetts, U.S. A. 


Sales Offices in; Buffalo, Chicago, Cleveland, Compton, Callif., 


Denver, Detroit, Englewood, N. J., 


Houston, Indianapolis, Milwaukee, Montreal, New YorkCity, Phila., Pittsburgh. St. Louis, Syracuse, Toronto 
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Gerotor May Corp., Oliver St. and Maryland 
Ave., Baltimore, 

Hydraulic Press Mfg. ‘Co., 300 Lincoln Ave., 
Mt. Gilead, Ohi 

Ingersoll- Rand te. Phillipsburg, N. J. 

Tool Co., 34 Tower St., Hud- 

"1560 W. Pierce St., Milwaukee 4, 
Wis 

Sier- Bath Gear & Pump ca, Inc., 
Blvd., North Bergen, 

Sundstrand Machine Too! 2531 St., 
Rockford, 

Vickers, Inc., 1402 Oakman Blvd, 
Mic 

Viking Pump Co., Cedar Falls, lowa. 

Vinco pol a 9113 Schaefer Highway, Detroit 
28, 

Stilimon Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


9248 Hudson 


Detroit, 


PUMPS, Pneumatic 

Chicago Tool Co., 
New York, 

Ingersoll Co., 


6 E. 44th St., 
Phillipsburg, N. J 


PUMPS, Rotary 

Brown & Sharpe Mfg. Co., Providence, R. | 

Sier-Bath Gear & Pump Co., Inc., 9248 Hudson 
Bivd., North Bergen, N. J 

Sundstrand Machine Tool Co., 2531 IIth St., 
Rockford, Ill. 

Tuthill Pump Co., 939 E. 95th St., Chicago 19, 

Inc., 1402 Oakman Blvd., Detroit, 


Mich 
Viking Pump Co., Cedar Falls, lowa. 


PUNCHES AND DIES 
See Dies, Sheet Metal, Etc 


PUNCHES, Centering 


Cleveland Punch & Shear Works Co., 
Clair Ave., N. E., Cleveland, Ohio 


3917 St 


PUNCHING MACHINERY 


Allen, Alva F., Box 426, Clinton, Mo 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Cinlanen Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Cleveland Punch & Shear Works Co., 3917 St 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y 

Famco Machine Tool Co., 3134 Sheridan Rd, 
Kenosha, Wis. 

Ferracute Machine Co., 

Hannifin Corp., 
cago, Ill. 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Ryerson, Joseph 7 ¥ Son Inc., 2558 W. 16th 

Chicago 18, 

Div. H. K. Porter Co, 
Inc., Roselle, N. J. 

Wiedemann Machine Co., 4272 Wissahickon 
Ave., Philadelphia, Pa 


Bridgeton, N. J 
S. Kilbourn Ave., Chi- 


RACKS, Gear Cut 

ein, Inc., 6633 W. 65th St., Chicago 38, 

Boston Gear Works, 3200 Main St., North 
Quincy 71, Mass 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Gear Specialties, Inc., 2635 W. Medill Ave., 
Chicago 47, Ili. 

Hartford Special Mchry. Co., 
St., Hartford, Conn. 

Massachusetts Gear & Tool Co., 36 Nassau St., 
Woburn, Mass. 

Ohio Gear Co., 1333 E. 179th St., 
Ohio. 

Philadelphia Gear Works, Inc., 
G St., Philadelphia, Pa. 

Stahl Gear & Mch. ae 3901 Hamilton Ave., 
Cleveland 14, Chi 


287 Homestead 


Cleveland, 


Erie Ave. and 


REAMER HOLDERS 


ty Tool Co., 21225 Hoover Rd, Detroit 

Lipe- Roliway, Corp., 806 Emerson Ave., Syra 
cuse 

McCosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 

sone Jones & Co., 1903 Rockwell St., Chicago 

Warner & ne Co., 8701 Carnegie Ave., 

Cleveland 3, Ohi 


on page 404) 
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Krom rumbling horse drawn wagons, to the massive 
pump-trucks of today—weight has been the common char- 
acteristic of mobile fire-fighting equipment. 

However, with the expanding science of fire-fighting, 
there came new demands of equipment. The United States 
Air Force had need for fire trucks fully equipped, yet light 
enough to be carried by air to landing strips the world over. 
Such trucks are now in production— fabricated by HELiARe 
and sigma welding. 

The fire truck’s rigid lightweight all-aluminum body, 
3 


which varies in thickness from 14 ga. to *s% in., is com- 


pletely welded by Heniare and sigma welding at speeds up 
to 25 in. per minute. Because welding speed is high, and 
inert gas welding eliminates expensive post-weld cleaning, 
this manufacturer turns out three units a day—-employing 
only 40 men. 

Research and years of experience have helped LiInpE to 
develop a top notch team of fabricating processes— HELIARC, 
sigma and Unionmecr welding. For small shops or huge 
production lines, from carbon steel to complex alloys and 
non-ferrous metals— there is a Linpe electrie welding proe- 
ess to do the job efficiently and economically, Your local 
LinpeE representative will help you determine the best 
welding process for your job. Call him today for more 
information, 


| 


LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street [IS New York 17,N. Y. 
Offices in Principal Cities 


In Canada: DOMINION OXYGEN COMPANY 
Division of Union Carbide Canada Limited 


“Heliarc,” ''Unionmelt," and "Linde" are registered trade-marks of Union Carbide and Carbon Corporation. 
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R Product Directory 


TOUGH PROJECTS OR PRECISION 
PRODUCTION CALLS FOR CONTRACT 


JIG BORING BY 


BATTERIES OF THE LATEST JIG BORERS MANNED BY 
MASTER TOOLMAKERS MAINTAIN YOUR SPECIFICATIONS 
SATISFACTION! 


Jig boring a huge 
radar housing fix- 
ture. Over 200 indi- 
vidual holes were 
held to ten-thou- 
sandths tolerances, 


: 
In the large B. Jahn plant, 16 modern jig borers — in every size — 
are at the service of industry. 


B. Jahn engineering superiority is continuously overcom- 
ing seemingly insurmountable jig boring obstacles. 
Whether it be a single fixture or a production run — a 
simple task or a real production headache — investigate 
B. Jahn contract jig boring and the dividends of time 
saved, money saved it can pay you. 


FACILITY LIST AND LITER- 


DESIGN AND CONSTRUCTION OF DIES TOOLS + JIGS « FIXTURES * GAGES © SPECIAL MACHINERY « JIG GRINDING + JIG BORING + KELLER DUPLICATING 
ATURE SENT ON REQUEST, 
QUOTATIONS HANDLED 


Jahn 


MANUFACTURING COMPANY NEW BRITAIN, CONNECTICUT 


B. JAHN 
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REAMERS 


Atrax Co., Newington, Conn 
Barber-Colman Co., Rock and Montague, Rock- 
ford, Ill 
Butterfield Div., 
Line, Vt 
Carboloy Dept., General Electric Co., Box 237 
Roosevelt Park Annex, Detroit 27, Mich 
Chicago-Latrobe Twist Drill Works, 411 W 
Ontario St., Chicago, Ill. 
Cleveland Twist Drill Co., 1242 E. 49th St., 
Cieveland, Ohio 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III 
Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich 
Firth Sterling Inc., 
burgh 30, Pa. 
Gairing Tool Co., 21225 Hoover Rd., Detroit 
32, Mich 
Gorham Tool Co., 
Detroit, Mich 
Greenfield Tap & Die Corp, Greenfield, Mass 
Haynes Stellite Co., Div. Union Carbide & 
Carbon Corp., 30 E. 42nd St., New York, 
N. Y 


Union Twist Drill Co., Derby 


3113 Forbes St., Pitts- 


14400 Woodrow Wilson, 


Keo Cutters, 19326 Woodward, Detroit, Mich 4 


Lipe-Rollway Corp., 806 Emerson Ave., Syra 
cuse, N 

McCosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa 

National Twist Drill & Tool Co., & Winter ? 
Bros. Co., Rochester, Mich 


Pratt & Whitney, West Hartford 1, Conn 


Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill 

Super Tool Co., 21650 Hoover Rd., Detroit 13 
Mich 


Taft-Peirce Mfg. Co., Woonsocket, R. |. 

Union Twist Drill Co., Athol, Mass. 

Whitman & Barnes, 40600 Plymouth Rd., 
Plymouth, Mich 

Willey’s Carbide Tool Co., 
Hwy., Detroit 1, Mich 


1340 W. Vernor 


REAMERS, Adjustable 


Barber-Colman Co., Rock and Montague, Rock 
ford, Ill 

Carboloy Dept., General Electric Co.. Box 237, 
Roosevelt Park Annex, Detroit 32, Mich 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 


Firth Sterling Inc., 3113 Forbes St., Pitts 
burgh 30, Pa 
Gairing Tool Co., 21225 Hoover Rd., Detroit 


32, Mich 
Gorham Tool Co., 
Detroit, Mich 
Greenfield Tap & Die Corp., Greenfield, Mass 
McCrosky Tool Corp., 1938 Thomas St., Mead- 

ville, Pa 
Pratt & Whitney, West Hartford 1, Conn 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 
Union Twist Drill Co., Athol, Mass 
Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 
Whitman & Barnes, 
Plymouth, Mich 


14400 Woodrow Wilson, 


40600 Plymouth Rd., 


REAMERS, Taper Pin 


Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt 
Gorham Tool Co., 14400 Woodrow Wilson, 


Detroit, Mich 
Greenfield Tap & Die Corp., Greenfield, Mass 
Kaufman Manufacturing Co., Manitowoc, Wis 
Lipe-Rollway Corp., 806 Emerson Ave., Syra 
cuse, N 
National Twist Drill & Tool Co., & Winter Bros 
Co., Rochester, Mich 


Pratt & Whitney, West Hartford 1, Conn 
Union Twist Drill Co., Athol, Mass 
Whitman & Barnes, 40600 Plymouth Rd. i 


Plymouth, Mich 


REAMING MACHINES 
Barnes Drill Co., 814 Chestnut St., Rockford, 


Greaves Machine Tool Co., 2009 Eastern Ave 
Cincinnati, Ohio 

Kaufman Manufacturing Co., Manitowoc, Wis 

Pratt & Whitney, West Hartford |, Conn 

Van Norman Co., 3640 Main St., Springfield 7, 
Mass. 


RECORDING INSTRUMENTS 
for Counting 
National Acme Co., 

land, Ohio. 
(Continued on page 406) 


170 St., Cleve- 


% 
4 | P 
: 
‘4 
| 


For more information on products advertised, use Inquiry Card, page 265 


) 800 Exhibitors from 12 Countries 


700,000 square feet 
of exhibition space 


For information: 


Commissariato Generale 

4’ Esposizione Europea della Macchina 
Utensile 

Ente Autonomo Fiera di Milano 

Via Domodossola 


Milano, Italy 


Lodgings: 
Ente Provinciale per il Turismo 
Via Dogana 4, Milano 
Telephone: 870016 
Telegrams: Enturismo Milano 
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OLSEN 
Makes Balancing History 


with a complete line of 


Elecédyne 


static-Dynamic Balancing Machines 


@ Instantaneous Unbalance Indication The exclusive Olsen 
Electdyne takes the guesswork out of balancing .. . instantly 
indicates the amount and angle of unbalance on two large meters. 
Even minute quantities of unbalance are quickly pinpointed by 
this highly sensitive electronic indicating system. 

@ Ease of Operation Operator merely inserts the part and starts 
the machine. In a matter of seconds he knows the angle and 
amount of indication for both planes of correction. 

@ Positive Plane Separation The pivoted cradle, an Olsen exclu- 
sive, provides positive plane separation . . . only the unbalance 
in the selected plane of correction is measured by the Electdyne. 

@ Simplicity of Calibration Both the Angle and Amount Meters 
can be calibrated quickly with the aid of a screw driver. Expen- 
sive “masters,” and trial and error methods to obtain a “zero” 
unbalance are eliminated. 

@ Production Line Balancing is a reality with 
the Olsen Elecédyne—your best investment 
for rapid, accurate and low cost balancing. 


Bulletin 49 contains details on the complete line of Olsen 
ElecSdyne Balancing Machines. Write for your copy. 


TINIUS OLSEN 
TESTING MACHINE CO. 


2080 Easton Road - Willow Grove, Pa. 
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REELS, Stock, Standard and Automatic 


U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, N. J. 


REFRACTORS, Heat-Treating Furnace 
Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


REGULATORS, Temperature 
General Electric Co., Schenectady, N. Y. 


REMOVERS, Japan, Enamel, Etc. 
Inc., 19 Rector St., New York, 


RETAINING RINGS FOR BEARINGS, Etc. 
me Ball Bearing Co., Nicetown, Philadelphia, 
a 


Wades-Kohinoor, Inc., 4716 Austel Place, Long 
Island City 1, N. Y. 


RHEOSTATS 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 


is. 
General Electric Co., Schenectady, N. Y. 


RIVET SETS 

Bethlehem Steel Co., Bethlehem, Pa. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 


RIVETERS, Hydraulic 


Bethlehem Steel Co., Bethlehem, Pa. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Hanna Engineering Works, 1752 Elston Ave., 
Chicago, Ill. 

Corp., 1101 Kilbourn Ave., Chicago, 


Morgan Engrg. Co., Alliance, Ohio. 


RIVETERS, Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Grant Mfg. & Machine Co., 90 Silliman St., 
Bridgeport 5, Conn. 

Ingersoll-Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

Wood & Co., R. D., Public Ledger Bidg., Phila- 

delphia, Pa. 


RIVETING MACHINES 
Supiate Forge Co., 490 Broadway, Buffalo, 


Grant Mfg. & Machine Co., 90 Silliman St., 
Bridgeport 5, Conn. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 

_ cago, Ill. 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 
Detroit 7, Mich. 

Tomkins-Johnson Co., Jackson, Mich. 


RIVET MAKING MACHINES 
a ad Co., 1201 W. 65th St., Cleveland 2, 


io. 
National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 


RUBBER PRODUCTS 
Garlock Packing Co., Palmyra, N. Y. 


RULES, Steel 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Lufkin Rule Co., Hess Ave., Saginaw, Mich. 
Millers Falls Co., Greenfield, Mass. 

Scherr, Inc., 200 Lafayette St., 


RUST PREVENTIVES 

Houghton, E. F., & Co., 303 W. Lehigh Ave., 
Philadelphia, Pa. 

oo Products, Inc., 19 Rector St., New York, 


Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


SAND BLAST EQUIPMENT 
See Blast Cleaning Equipment 


(Continued on page 408) 
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separator supply cans... 


From “bulging” cream 


s for corn planters WY 


“drawing” seed hopper 


a BIRDSBORD Hydraulic Press 


INTERNATIONAL 
HARVESTER 


Designers and Builders of: © Recognized specialization in press design enables BIRDSBORO 
STEEL MILL MACHINERY to offer you made-to-order production help on a vast 

HYDRAULIC PRESSES variety of products. 

CRUSHING MACHINERY 

SPECIAL MACHINERY 

STEEL CASTINGS 

Weldments “CAST-WELD” Design 
ROLLS: Steel, Alloy iron, Alloy Steel 


Whatever your products or problems, it’s wise to see what 
BIRDSBORO can do for your plant operations. 


HP- 16654 


BIRDSBORO STEEL FOUNDRY & MACHINE CO., BIRDSBORO, PENNA. office: in Birdsboro, Pa. ond Pittsburgh, Pa. 
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WHAT'S NEW 


WELDER DESIGN 


UNITIZED DESIGN 
A Federal Exclusive! 


Component parts of each 
system ere sectionized and 
mounted on individual, re- 
moveble panels. Normal 
“‘down-time’'is reduced to 
an absolute minimum; main- 
tenance greatly simplified. 
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UNITIZED CONSTRUCTION, "IMPROVED DESIGN 
of Federal's Rocker-Arm Spot Welder 
MEANS BETTER WELDS, FASTER, LOWER UPKEEP 


Federal’s New Rocker Arm Spot Welders—redesigned 
from base to tip—to deliver highest production with a 
minimum of operating and maintenance costs. Feature 
for feature they are the outstanding low cost spot welders 
of this type available today. 

Here's a few of the many features: Unitized Design, built 
in sections for easy maintenance and interchangeability; 
More Space, tapered frame permits greater working areas; 
Compact Construction, trims bulk—all lines are outside 
frame—easily accessible without unsightly and dangerous 
protrusions; Ferrule Fittings, with threaded couplings, 
permit quick, simple disconnect of all water and air con- 
nections; Low Loss Cylinder of new design boosts effi- 
ciency as “does the new style Low Inertia, streamlined 
Horn Raising Lever. It's all new! It's welding efficiency at 
it's finest. It's another reason why welding engineers 
trust "“Federal—First in Resistance Welding.” 


THE FEDERAL MACHINE AND WELDER COMPANY 
WARREN, OHIO 


SANDERS 
Black & Decker Mfg. Co., E. Penna Ave., 


Chicago Pneumatic Tool Co., 6 E. 44th St., 


For more information on products advertised, use Inquiry Card, page 265 


Towson, Md. 


New York, N. Y. 
Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
Ingersoll-Rand Co., Phillipsburg, N. J. 
Jarvis, Charles L., Co., Middletown, Conn. 
Keller Tool Co., Grand Haven, Mich. 
Kindt-Collins Co., 12653 Elmwood Ave., Cleve- 
land 11, Ohio. 
Millers Falls Co., Greenfield, Mass. 
Sundstrand Machine Tool Co., 2531 11th St., 
Rockford, Ill. 


SAW BLADES, Hack 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, lil. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Millers Falls Co., Greenfield, Mass. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Starrett, The L. S. Co., Athol, Mass. 

Victor Saw Works, Inc., Middletown, N. Y. 


SAW SHARPENING MACHINES 


Espen-Lucas Machine Works, Front St. and ‘ 
Girard Ave., Philadelphia, Pa. . 

Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York 12, N. Y. 


SAWING MACHINES, Circular 


Consolidated Mch. Tool Corp., Rochester, N. Y. 
Cosa Corp., 405 Lexington Ave., New York 17, 
Y 


N. Y. 
Deita Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 
DoAli Co., 254 Laurel Ave., Des Plaines, Ill. 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 
Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio. 


SAWING MACHINES, Friction 

DoAll Co., 254 Laurel Ave., Des Plaines, III. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 


SAWING MACHINES, Metal Cutting 
Band 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Boice-Crane, 941 W. Central Ave., Toledo, 


io. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa. 

DoAll Co., 254 Laurel Ave., Des Plaines, Ill. 

Famco Machine Co., 3134 Sheridan Rd., Ken- 
osha, Wis. 

Grob, Inc., Grafton, Wis. 

Ryerson, Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Walker-Turner Div., Kearney & Trecker Corp., 
South Ave., Plainfield, N. J. 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, III. 

Austin Industrial Corp., 76 Mamaroneck Ave., 
White Plains, N. Y. 

Orban, Kurt, Co., Inc., 205 East 42nd St.. 
New York 17, N. Y. 

Ryerson, Joseph T., & Son Inc. 2558 W. 16th 
St., Chicago 18, Ill. 

Victor Saw Works, Inc., Middletown, N. Y. 


SAWS, Circular Metal Cutting 


Alina Corp., 401 Broadway, New York 13, 
N. Y. (Portable) 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

DoAIl Co., 254 Laurel Ave., Des Plaines, Ill. 

Johnson Mfg. Co., Albion, Mich. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Motch & Merryweather Mchry. Co., Penton 
Bidg., Cleveland, Ohio. 

National Twist Drill & Tool Co., & Winter Bros., 
& Co., Rochester, Mich. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Union Twist Drill Co., Athol, Mass. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J. 


(Continued on page 410) 


fede cals 
3% 


AIRCRAFT PARTS 
HARD TO HANDLE? 


Developed in 1951 for one of the world’s largest and most 
respected builders of piston and jet aircraft engines, this 
Leland-Gifford Drilling Machine has served so well that 
dozens more have been installed and some of these aug- 
mented by additional columns. It has proved a particularly 
successful solution to the problem of drilling and tapping 
large, annular, stainless steel pieces such as compressor, 
diffuser and turbine exhaust bases... bulky parts which are 
normally hard to handle. 


Some of the outstanding features 
of this machine are: 


@ 24 inch Overhang 
e Large 42 x 78 inch Platen 


e@ 8 Spindle Speeds from 
90 to 3600 RPM 


@ Single or Multiple Spindles 
@ 12 inch Spindle Travel 


e Provision for Additional Columns 


Power Feed or Reversing Motor Tapper 


The flexibility of this design plus the inherent accuracy and 
operating ease found in all Leland-Gifford Drilling Machines 
make this unit a worthy addition to the drilling and tapping 
facilities of any plant. Why not ask your near-by Leland- 
Gifford sales engineer for complete information? 


@ CHICAGO 45 
2515 West Peterson Ave. 
@ DETROIT 
10429 West McNichols Rd. 
@ CLEVELAND 21 
P.O. Box 217 
@ NEW YORK OFFICE 
75 South Orange Ave. 
South Orange, N. J. 
@ tos ANGELES ‘orrice 
2620 Leonis Bivd., Vernon 58, Col. 
@ INDIANAPOLIS 6 


P. O. Box 67, Roselawn Station 
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SAWS, Metal Cutting Band 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill 

Delta Power Tool Div., Rockwell Mfg. Co 
614G WN. Lexington Ave., Pittsburgh 8, Pa 

DoAll Co., 254 Laurel Ave., Des Plaines, Il 

Johnson Mfg. Co., Albion, Mich 

Ryerson, Joseph T., & Son, Inc., 
St., Chicago 18, Ili 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass 

Starrett, The L. S., Co., Athol, Mass. 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J 


2558 W. 16th 


SAWS, Portable Electric 


Black & Decker Mfg. Co., 
Towson, Md 
Millers Falls Co., 


Penna 


Greenfield, Mass. 


SAWS, Screw Slotting 

Barber-Colman Co., Rock and Montague, 
ford, II! 

Brown & Sharpe Mfg. Co., Providence, 


Gorham Tool Co., 
Detroit, Mich 
National Twist Drill & Tool Co., & Winter Bros 

Co., Rochester, Mich 
Simonds Saw & Steel Co., 470 Main St., 
burg, Mass. 
Starrett, The L Co., Athol, Mass. 
Union Twist Drill Co., ‘Athol, Mass. 


14400 Woodrow Wilson, 


Fitch- 


SCRAPERS, Hand and Power 


Anderson Bros. Mfg. Co., 1910 Kishwaukee St., 
Rockford, Ill 


SCREW DRIVERS, Power 

Chicago Pneumatic Tool Co., 
New York, 

Ingersoll- Rand Co., Phillipsburg, N. J. 

Keller Tool Co., Grand Haven, Mich. 


6 E. 44th St., 


SCREW DRIVING AND NUT SETTING 
EQUIPMENT 


Black & Decker Mfg. Co., 
Towson, Md. 


Penna. Ave., 


CHICAGO 


OFTEN Pays OuT 
ON THE FiIRSTJOB... 


and gives additional years of*cost free” service. 


In the past, lathes were generaily bought as large and as 


heavy as possible to insure accurac 
Now, with accurate, 


and _ sufficient power. 
low-cost Sheldon Precision lathes, it 


is more profitable to buy these faster, cost-cutting lathes for 
the specific job at hand just as you would buy jigs and 


fixtures. 


In savings of tooling costs, operator cost, power cost, and 
toe loading, as well as extra profits from more pieces per 
nour, Sheldon lathes often pay back their cost on a single 


run, 


Sheldon lathes will work to the closest tolerances—have 


“Zero Precision’ 


Taper Roller Bearings. They can take a 


healthy cut when operating at 7 speed direct drive—have 


double V-belts to the spindle. T 
13” and have a 1%” 


rey will swin or 


hole through the spindle— Belk sufficient 


capacity for the great bulk of lathe work. Sheldon lathes 
have created a new factor for figuring machinery costs. They 
are tools you should know about. 


4246 N. Knox Ave. 


Chicago 41, Illinois 


Errington Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S. N. 

Ingersoll- Rand sg Phillipsburg, N. J. 

Jarvis, Charles L., Co., Conn. 

Keller Tool Co., Grand Haven, Mich 


SCREW MACHINE TOOLS 
AND EQUIPMENT 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 


land 13, Ohio. 

Brown & Sharpe Mfg. Co., yg R. 

Colonial — aa P. O. Box 37, Harper Sta., 
Detroit 13, 

Gisholt 1245 E. Washington Ave., 
Madison 10, Wis 

Gorham Tool Co. 14400 Woodrow Wilson, 
Detroit, Mich. 

Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford, Ill. 

Millers Falls Co., Greenfield, Ma 

National Acme Co., 170 E. 131st St, Cleveland. 

New Britain Mch. Co., New Britain- Gridley 
Mch. Div., New Britain, Conn 

Potter & Johnston Co., 1027 ‘Newport Ave., 
Pawtucket, R. |. 

R Pgh Toois, 1825 Bristol St., Philadelphia 
40, Pa. 

Reed Rolled gr dl Die Co., P. O. Box 350, 
Worcester 1, 

Warner & Swasey: Co., 5701 Carnegie Ave., 

Cieveland 3, Ohio. 


SCREW MACHINE WORK 

Eastern Mch. Screw Corp., New Haven, Conn. 

Mueller Brass Co., Port Huron 35, Mich. 

National Acme Co., 170 E. 131st St., Cleve- 
land. 

Ottemiller, W. H., Co., York, Pa. 

Standard Pressed Steel Co., Jenkintown, Pa. 

Wicaco Machine Corp., Stenton Ave., and 
Louden St., Philadelphia, Pa. 


SCREW MACHINES, Automatic 

Single and Multiple Spindle 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Cone Automatic Mch. Co., Inc., Windsor, Vt. 
—- Corp., 405 Lexington Ave., New York 17, 
1110 W. 13th St., 


12th and Columbia 


‘George, Mch. Co., 
Racine, Wis. 
Greenlee Bros. & Co., 
Aves., Rockford, Ill. 
Hirschmann Co., Carl, 30 Park Ave., Man- 


hasset, N. Y. 
National Acme Co., 170 E. 131st St., 
land, Ohio. 
New Britain Mch. Co., New Britain-Gridley 
Mch. Div., New Britain, Conn 
Kurt, 205 East 42nd St., 
Yor 17, 
200 Lafayette St., 


George, “Ine, 
a2; 

yee Co., 5701 Carnegie Ave., 

3, Ohi 


Cleve- 


Warner & 


SCREW MACHINES, Hand 
See also Lathes, Turret 


Bardons & Oliver, Inc., Ft. W. 9th St., Cleve- 
land 13, Ohio 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Gisholt Machine — 1245 E. Washington Ave., 
Madison 10, 

Hardinge Bros., 


Orban, Kurt, Co., Inc., 205 East 42nd St., 
New York N. Y. 

Rivett Lathe & ‘Grinder, Inc 
35, Mass. 

Simmons Mch. Tool Corp., 1600 N. Broadway, 
Albany, N 

Warner & Swasey Co., 5701 Carnegie Ave., 
Cleveland 3, Ohio. 


| 1418 College Ave., Elmira, 


, Brighton, Boston 


SCREW PLATES 
Sa Div., Union Twist Drill Co., Derby 


Line, 

Card, §. WW, Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Pratt & Whitney, West Hartford 1, Conn. 


Winter Bros. Co., Rochester, Mich. 


SCREWS, Cap, Set, Safety Set and 
Machine, Etc. 
ue ial Co., 133 Sheldon St., Hartford 2, 


Allied Corp., 12677 Burt Rd., Detroit 
ich. 


Alinetal Screw Products Co., Inc., 821 Stewart 
poe Garden City, N. Y. (Stainless Steel 
only. 

Chicago Screw Co., Bellwood, III. 


(Continued on page 412) 
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This rugged machine is in service two shifts — 16 hours a 
day — five days a week shearing parts of various thick- 


HE ease with which good, square, accurate 

cuts are obtained has made the Steelweld 
Shear of a road machinery manufacturer 
very popular with the operators and shop 
management. 
Experienced with various type shears, they know 
the importance of easy knife clearance adjust- 
ment. They know that the best cuts are obtained 
when the correct clearance is provided for each 
thickness of plate being cut. As they point out, 
improper knife clearance on any shear often 
results in a heavy plate being cut at an angle 
with respect to the thickness, or light gauge 
metal burring. 


Adjusting knife clearance on Steelweld Shears 


GET THIS BOOK! 


CATALOG No. 2011 gives 
and gi ina 
details. Profusely illustrated. 


» Better Cuts Make Better Fits 


nesses and shapes for heavy earth-moving equipment. It 
is rated for miid steel 12’ x 1". 


is such an easy, quickly-performed task that 
operators take care of it automatically. Turning 
a hand crank until a gauge pointer is on 
the proper metal-thickness figure is all that 
is necessary — a task done in a matter 
of seconds. 

The big time saving made on knife changing as 
compared with most shears is another factor 
greatly appreciated. Easily done in two hours 
on a Steelweld, this job frequently requires all 
day on other machines. 

Steelweld’s unusual pivoted-blade operating 
principle makes possible outstanding cost-cut- 
ting advantages. For the complete story, send 
for the catalog below. 


THe CLEVELAND CRANE & ENGINEERING Co. 


5440 EAST 282nd STREET, WICKLIFFE, OHIO 


‘ 
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National Acme Co., 170 E. 131st St., Cleve- Russell, Burdsall & Ward Bolt & Nut 3 : 
land, Ohio 100 Midland Ave., Port Chester, N. Y. Co. SEPARATORS, Oil or Coolant 
Ottemiller, W. H., Co., York, Pa Williams, J. H. & Co., 400 Vulcan St., Buffalo Barnes Drill Co. (Magnetic), 814 Chestnut, 
Parker-Kalon Div., General American Trans- 7, ™. ¥. Rockford, Ill. 
portation Corp., 200 Varick St., New York, National Acme Co., 170 E. 131st St., Cleveland, 
N. 


Ohio. 
Republic SEALS AND RETAINERS, Oil or Grease 


aeame Steel Corp., Bolt & Nut Div 
Bidg., Cleveland |, Ohic 
Russell, Burdsall & Ward Bolt & Nut Co., 100 a eg Packing Co., 1800 Cuyler Ave., Chicago, 
idl 
Seu Pa Garlock Packing Co., Palmyra, N. Y. SHAFTING, Steel 
Gits Bros, Mfg. Co., 1846-62 Kilbourn Ave., Bethieh St ic Bethieh 
Chicago, Ill. ethlehem Steel Co., Bethlehem, Pa. 

SCREWS, Self-tapping, Drive ? Cumberland Steel Co., Cumberland, Md. 
Alimetal Screw Products Co., Inc., 821 Stewart De Laval Separator Co., Poughkeepsie, N. Y. 

Garden City, N. Y. (Stainless Steel SECOND-HAND MACHINERY, Etc. Steel Div., 
Parker Kalon, Div., General American Trans- Co., 1006 Tennessee Ave., Ryerson, Jos. Son, Inc., 2558 W. “16th St., 

portation Corp., 200 Varick St., New York, incinnati hio Chica ul il. 

N. Y. Mich. Summerill Tubin Co., Div. Columbia Steel & 

orey Machinery Co., Inc. Lafayette St., f 

SCREWS, Thumb hoe You NY. poanting Co., P. O. Box 1557, Pittsburgh 30, 
Allmetal Screw Products Co., Inc., 821 Stewart Simmons Mch. Tool Corp., 1600 N. Broadway, 


Ave., Garden City, N. Y. (Stainless Steel Albany, N. Y. 


only.) SHAFTS 
Northwestern Tool & Engrg. Co., 117 Hollier, SEPARATORS, Centrifugal National oer & Ordnance Co., Irvine, Warren 


Dayton, Ohio County, 
Parker-Kalon Div., General American Trans- De Laval Separator Co., Poughkeepsie, N. Y. Standard Pressed Steel Co., Jenkintown, Pa. 
<7 siete Corp., 200 Varrick St., New York, The Sharples Corp., 2300 Westmoreland St., Summerill maa Co., Div, Columbia Steel & 
» Ve Philadelphia 40, Pa. peers Co., P. O. Box 1557, Pittsburgh 30, 
a. 


SHAFTS, Flexible 
Jarvis, Chas. L., Co., Middletown, Conn. 


SHAFTS, Hollow-Bored 
Bethlehem Steel Co. Bethlehem, Pa. 


SHAFTS, Turned and Ground 

Bethlehem Steel Co., Bethlehem, Pa. 

Cumberland Steel Co., Cumberland, Md. 

National Forge & Ordnance Co., Irvine, Warren 
County, 

Republic Steel Cor ., Union Pa Steel Div., 
Republic Bldg., Cleveland 1, Ohi 

Ryerson, Jos. T., & Son, Inc., 2558 Ww. 16th St., 
Chicago 18, Ill. 

Summerill Tubing Co., Div. Columbia Steel & 
ate Co., P. O. Box 1557, Pittsburgh 30, 

a. 


SHAPER-PLANERS 
CUTS COSTS eee Tool Co., 2500 Kishwaukee St., 
ockford, Ill. 
INCREASES 
SHAPERS 
PRODUCTION gt American Tool Works Co., Pearl and Eggleston 


Ave., Cincinnati, Ohio. 


on hundreds of tapping operations! If you're ee tee ac hi 76 Mamaroneck Ave., 
operating with horse and buggy methods in your Cincinnati Shaper Co., Elam and Garrard Aves., 


tapping departments—competitively, you don't stand Cincinnati, Ohio 


h f keepi t “ ” Delta Power Tool Div., Rockwell Mfg. Co., 
a chance of keeping up with the producers Check Lexington Ave, 8, Pa. 


into the many possibilities and t ad Hirschmann Co., Carl, 30 Park Ave., Man- 
offered you in modern, elreantined Procunier Tapping hasset, N. 

Heads. You'll be amazed at the built-in “handling Onsrud Kachine Works, Inc., 3940 Palmer St., 

ease,’ the “plus performance,’’ the ‘‘cost-cutting" Inc., 205 East 42nd St. 

operating features inherent in Procunier Tappers. Super sensitive New York 17, K 4 ‘ 


Procunier Tapping Heads are engineered to supply ae Meri Tool Co., 2500 Kishwaukee St., 
many extra hours of continuous, accurate tapping Sheldon Mch. Co., Inc., 4240-4258 N. Knox 


NEW “TRU-GRIP” without frequent ‘‘down-time’’ interruptions. They Ave., Chicago 41, Iil. 


Tap Holder produce more pieces per hour—with fewer rejections, fewer gy bn ee Div. Hamilton- 
Shs. eunaniak teed spoiled pieces and a minimum of broken taps. South Bend Lathe Works, inc., 425 E. Madison 
cunier — ‘*Tru-Grip"’ Here are just a few of the many remarkable mechanical St., South Bend, Ind. 
improvements that only Procunier Tappers possess: new 
double cone, cork faced friction clutch assures ‘‘finger-tip”’ SHAPERS, Vertical 
easier tapping sensitivity; soft ‘‘cushioned”’ driving pressure means longer Austin Industrial Corp., 76 Mamaroneck Ave., 
—_, te = or tap life and greater accuracy; ballbearing equipped for White Plains, N. : 
extra rigidity; heat treated gears reduce strain and wear Pratt & Whitney, West St., 
tap shanks. Yolds during high speed operations; special balanced gear Rockford, Ill. 
fap true. reversing mechanism eliminates tap wobble; smaller-lighter, 


more accurate tru-grip tap holder; and many others. SHAPES, Cold Drawn Steel 


Write for FREE Brochure 
Summerill Tubin Co., Div. Columbia Steel & 

Giving full particulars on the complete line 3 a Shafting Co., P.O. Box 1557, Pittsburgh 30, 
of Procunier Tapping Pa. 

Machines. Learn how ; 
lpROCUNIER SAFETY CHUCK CO. you can adapt them to SHAPES, Structural 


116 $. Clinton $t., Chicage 6, Oop. 7| your | Steel Corp., Steel Corp. 

Gentlemen: Please send your illustrated ‘Div. Columbia Steel Co., Tennessee 

_— complete details, specifications and ene 4 Coal, Iron & R. R. Co., Div.) , 436 7th Ave., 
improved line of Procunier High Pittsburgh, Pa. 


Heads. e 
r ocunier SHEARING MACHINERY 


Bethlehem Steel Co., Bethlehem, Pa. 


1 7 | Cincinnati Shaper Co., Elam and Garrard Aves., 


{City . Cincinnati, Ohio. 


AREER ORR? 16 S. CLINTON ST., CHICAGO 6, ILL. (Continued on page 414) 
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THERE'S A NORMA-HOFFMANN PRECISION BEARING 


designed to Exactly Fit the Application 


No matter what your bearing requirements . . . for 
electric motors, machine tools, household appliances, ete . . 
Norma-Hoffmann can give you the right bearing to meet 
your particular application. These precision bearings will 
improve your product performance with efficient friction- 
free operation. Their ability to operate dependably under 
the toughest going means you have less maintenance prob- 
lems. They are available in a wide range of types and sizes 
from 14%” to 221/,” bore, also metric. 
Norma-Hoffmann engineers, specialists in bearing design and appli- 
cation, will help you with your problems. Their more than 35 years 
of experience is at your disposal. Ask for their services. 


NORMA-HOFFMANN 
BEARINGS 


BALL - ROLLER - THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION 
Stamford, Connecticut — Founded in 1911 


Field Offices: Atlanta + Birmingham + Charlotte + Chicago + Cincinnati + Cleveland 
Dallas + Detroit + Kansas City + Los Angeles + San Francisco + Seattle 


For more information on products advertised, use Inquiry Card, page 265 MACHINERY, July, 1954—413 
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Product Directory 


Cleveland Crane & Engrg. Co., Wickliffe, Ohio 

Cleveland Punch & Shear Works Co., 3917 
Clair Ave., N. E. Cleveland, Ohio 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Ferracute Machine Co., Bridgeton, N. J. 

Hannifin Corp., 1101 5. Kilbourn Ave., Chi- 
cago, 

Morgan Engrg. Co., Alliance, Ohio 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffalo, N. Y. 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St 
Chicago 18, Ill 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J 

Yoder Co., 550 Walworth Ave., Cleveland, Ohio 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., Cleveland 2, 
Ohio 


SHEARS, Rotary 

Bliss, E. W., Co., 1375 Raff Rd., S$. W., Canton, 
Ohio 

Brown & Sharpe Mfg. Co., Providence, R. | 


Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Niagara Mch. & ae Works, 683 Northland 


Ave., N. 
‘Inc., 2558 W. 16th St., 


Ryerson, Jos. 
Chicago ay 

Simonds Saw ‘." Steet Co. (Knives), 470 Main 
St., Fitchburg, Ma 

Union Twist Drill Co., Athol, Mass. 


SHEARS, Squaring 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio. 

Cleveland Punch & Shear Works Co., 3917 St. 
Clair Ave., N. E., Cleveland, Ohio. 

a Div., Lodge & Shipley Co., Hamilton 

hio. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Famco Machine Co., 3134 Sheridan Rd., 
Kenosha, Wis 

Niagara Mch. & Tool Works, 683 Northland 
Ave., Buffala, N. Y. 

Simonds Saw & Steel Co. (Blades), 470 Main 
St., Fitchburg, Mass 


In Defense or Peace 


ECLIPSE 


.... ARE THE BEST BUY! 


Eclipse Radial 
Drive High Speed 
Steel Cutter bores 
5 diameters in 


steel part. 


Radial Drive 
Tungsten Carbide 
Tipped Cutter 
bores gear pocket 
in oil pump. 


Special Cutter forms 
ball seat in road build- 
ing machinery unit. 


Tungsten Carbide Tipped 
Cutter precision bores three 
diameters in aluminum 
gear case. 


Multi-diameter cut- 
ter with Tungsten 
Carbide Tipped in- 
serted blades for 
boring, counterbor- 
ing and chamfering. 


Since 1913—through two wars and during the peace years—Eclipse has 
met the exacting and changing demands of industry for special purpose 
end cutting tools. What better test? What better recommendation? Our 
large modern plant can serve you, too. Send your problem to us, today! 


“Founded in 


SHEET METALS 


American Brass Co., 25 Broadway, New York, 
N. Y 


Bethlehem Steel Co., Bethlehem, Pa. 
New Jersey Zinc Co., 160 Front St., New York, 


Steel Corp., Republic Bidg., Cleveland 
Oh 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, ii. 

U. S. Steel Corp., {Carnegie-Illinois Steel Corp., 
Div., Columbia Steel Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHEETS, Iron and Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Bethlehem Steel Co., Bethlehem, Pa 
Republic Steel Corp., Republic Bidg., ‘Cleveland 


1, Ohio 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

U. S. Steel Corp., (Carnegie-Illinois Steel Corp., 
Div., Columbia Steel Co., Div., Tennessee 
Coal, tron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


SHIMS 


Laminated Shim Co., Inc., Glenbrook, Conn. 


SLEEVES 


Beaver Tool & Engineering Corp., same Roches- 

ter Rd., Box 429, Royal Oak, Mic 

Cleveland Twist Drill Vane Moth 

Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
nes Stellite Div., Union Carbide & Carbon 
orp., 30 E. 42nd St., New York, N. Y. 

National Twist Drill & Tool Co., Rochester, 

Mich. 
Pratt & Whitney, West Hartford 1, Conn. 
Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 
Union Twist Drill Co., Athol, Mass. 


SLOTTING MACHINES 


Baker Bros.. pirat Station F, P. O. Box 101, 
Toledo 10, 

Consolidated Meno Tool Corp., Rochester, N. Y. 

Lobdell United Co., 2000 1G" St, Wilmington 
99, Del. 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 


SOCKETS 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Chicago-Latrobe Twist Drill Wks., 411 W. 
Ontario St., Chicago, Ill. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

National Twist Drill & Tool Co., Rochester, 
Mich. 

Pratt & Whitney, West Hartford 1, Conn. 

Scully-Jones & Co., 1903 Rockwell St., Chi- 
cago 8, Ill. 

Union Twist Drill Co., Athol, 

H. & Co., 400 Buffalo 


SPECIAL MACHINERY AND TOOLS 


American Steel Foundries, Elmes Engrg. Div., 
— Rd. and Tennessee Ave., Cincinnati, 
hio. 
Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Con ‘ 
Bars" Bros., In , Sta. F., P.O. Box 101, Toledo 
— Lima-Hamilton Corp., Philadelphia 42, 


Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes, W. F. ‘& John Ce, 201 S. Water St., 
Rockford, 

Baush —s Tool Co., 156 Wason Ave., 
Springfield Mass. 

Beaver Tool & ‘tn ineering Corp., aese Roches- 
ter Rd., Box 429, Royal Oak, 

Bethlehem Steel Co. Bethlehem, 

Bilgram Gear & Mch. Works, 1217-35 Spring 
tame St., Philadelphia, Pa. 

Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa. 

Blanchard Mch. Co., 64 State St., Cambridge, 


Mass. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 
hio 


10. 
Chambersburg Engrg. Co., Chambersburg, Pa. 
Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit 13, Mich. 
Columbus Die-Tool & Mch. Co., 955 Cleveland 
Ave., Columbus, Ohio. 
Consolidated Mch. Tool Corp., Rochester, N. Y. 
— James, Machine Co., Bridgeport 5, 
onn. 


(Continued on page 416) 
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Here are a few of many ways 
De Laval Centrifugals 


Seven 
De Laval 
“Hermetic” 
Clarifiers 
for coolant 
clarification 
in a large 


machine shop. 


save machine shop money... 


By salvaging cutting oils and coolants — making re-use 


practical and safe— 


By keeping hydraulic oil free of water and sludge — 


By more efficiently reclaiming cutting oil from chips and 


turnings. 


In addition—when cutting oils and 
coolants are purified with De Laval 
Centrifugals—tool and grinding 
wheel life is increased, higher work- 
ing speeds are permitted, work can be 
held to closer tolerances, and better 
finishes are obtainable in less time. 

There are no less than 18 applica- 
tions in which De Laval Centrifugals 


are now being successfully used to 
save money or improve quality, or 
both, in progressive machine shops 
all over the country. 

You will find De Laval Bulletins 
FG-17 (Coolant Clarification), FC-5 
(Cutting Oil Purification) and FX-9 
(Chip Handling) informative and 
helpful. Write for them. 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York @ 427 Randolph St., Chicago 6 
DELAV4L PACIFIC CO., 41 Beale St., San Francisco 5 


PURIFIERS & CLARIFIERS 
FOR FACTORY OILS 
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$ Product Directory 


Espen-Lucas Mch. Works, Front St. and Girard Ingersoll Milling Mch. Co., 2442 Douglas St., National Broach & pach. Co., 5600 St. Jean 
Ave., Philadelphia, Pa ockford, Ill Ave., Detroit 2, Mich 
Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit John, B. Manufacturing Co., Ellis St., New National Too! Co., 11200 Madison Ave., Cleve- 
32, Mich Britain, Conn. land, Ohio. 
Farrel-Birmingham Co., Inc., 25 Main St., An Kingsbury Mch. Tool Corp., Keene, N. H. National Twist Drill & Tool Co., Rochester, 
sonia, Conn Lake Erie Engrg. Corp., Kenmore Station, Buf- Mich. 
Fellows Gear Shaper Co., 78 River St., Spring falo, N New Britain Mch. Co., New Britain-Gridley 
field, Vt Lehmann pe LIE Co., 3560 Chouteau Ave., Mch. Div., New Britain, Conn. 
Fischer Machine Co., 310 No. lIth St., Phila St. Louis, Mo New Jersey Gear & Mfg. Co., 1470 Chestnut 
delphia, Pa Lipe-Rollway Corp., 806 Emerson Ave., Syra- Ave., Hillside, N. J. 
Frew Machine Co., 121 East Luray St., Phila- cuse, N. Y. Niagara Mch. & Tool Works, 683 Northland 
delphia 20, Pa Michigan Tool Co., 7171 E. McNicholas Rd., Ave., Buffalo, N. Y. 
ff Gisholt Machine Co., 1245 E. Washington Ave., Detroit 12, Mich Oilgear Co., 1560 W. Pierce St., Milwaukee 4. 
4 Madison 10. Wis Millholland, W. K. Machinery Co., 6402 West- Pratt & Whitney, West Hartford 1, Conn. 
4 Gorham Tool Co., 14400 Woodrow Wilson, field Bivd., Indianapolis 5, Ind. Rivett Lathe & Grinder, Inc., Brighton, Boston 
Detroit, Mich Modern Industrial Engrg. Co., 14230 Birwood, 35, Mass. 
Gorton, Geo., Mch. Co.,, 1110 W. 13th St., Detroit 4, Mich Seneca Falls Mch. Co., Seneca Falls, ¥, 
Racine, Wis Moline Tool Co., 102 20th St., Moline, Ill. Snyder Tool & Engrg. Co., 3400 €. em 
Grant Mtg. & Mch. Co., 90 Silliman St., Bridge Morgan Engrg. Co., Alliance, Ohio. Detroit 7, Mich. 
port 5, Conn Morris Machine Tool Co., Inc., 946-M Harriet Sundstrand Mch. Tool Co., 2531 11th St., 
Greenlee Bros. & Co., 12th and Columbia Aves., St., Cincinnati 3, Ohio Rockford, Ill. 
LU Hannifin Corp., 1101 5. Kilbourn Ave., Chicago Motch Match & Merryweather Mchry. Co., Taft-Peirce Mfg. Co., Woonsocket, R. |. 
Hartford Special Mchry. Co,, 287 Homestead Penton Bidg., Cleveland, Ohio. Turner Bros., Inc., 2625 Hilton Rd., Ferndale 
St., Hartford, Conn National Acme Co., 170 E. 131st St., Cleveland, 20, Mich. 
‘ Hill Acme Co., 1201 W. 65th St., Cleveland 2 Ohio. Union Twist Drill Co., Athol, Mass. 
‘ Hydraulic Press Mfg. Co., 30, Lincoln Ave., National Automatic Tool Co., Inc., S 7th and Universal Engrg. Co., Frankenmuth 2, Mich. 
Mt. Gilead, Ohio N Sts., Richmond, Ind. Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


Wicoco Machine Corp., Stenton Ave. and Lou- 
den St., Philadelphia, Pa 
Zagar Tool Co., 24000’ Lakeland Bivd., Cleve- 


L O W C O T 
SPEED REDUCERS 
Boston Gear Work, 320 Main St., North Quincy 
71. Mass. 
Brad Foote Gear Works, 1309 S. Cicero Ave., 
Cicero 50, II. 
Cleveland Worm & Gear Co., 3249 E. 80th St., 


Cleveland, Ohio. 
Cane-Drive Gears, Div., Michigan Tool Co., 
7171 E. McNichols Rd., Detroit 12, Mich. 
Farrel-Birmingham Co., Inc., 25 Main St., An- 

sonia, Conn. 
General Electric Co., Schenectady, N. Y. 
Link-Belt Co., 2045 = Huntington Park Ave., 
Philadelphia 40, Pa. 
One Gear Co., 1333 E. 179th St., 


hio. 
Perkins Machine & Gear Co., West Springfield, 
Mass. 
Philadelphia Gear Works, 


G St., Philadelphia, Pa. 
bie Dise Clutch Co., 1361 Racine St., 
is. 


Cleveland, 


Inc., Erie Ave. and 


Racine, 


SPINDLES, Grinding 
Ex-Cell-O Corp., 1200 Oakman Blivd., Detroit 
32, Mich. 


Pope Mchry. Corp., Haverhill, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. I. 


SPINNING LATHES 
See Chucking Machines. 


Before you approve the blueprint for your 
next model — double check to make sure it 
includes the latest improvements you can 


SPROCKET CHAINS 

Boston Gear Work, 3200 Main St., North Quincy 
71, Mass. 

Link-Belt Co., 220 S. Belmont Ave., Indian- 


‘ build into your product with the right type ohio Gear’ Co. 1333 E. 179th St., Cleveland, 
and size ROCKFORD CLUTCH. It will pay mantle Philodeiphia Gear Works, Inc., Erie Ave. and 


you to consult our engineers concerming spice! 
installations of 


technical clutch advances that will give you ROCKFORD 


and your customers the advantages of better 214, POWER. 
power transmission control. Contains dia- 


SPROCKETS ) 
poms, Inc., 6633 W. 65th St., Chicago 38, 
| 


Boston Gear Work, 3200 Main St., North Quincy 

grams of unique ap- 71, Mass. 

plications. Furnishes Hartford Special Mchry. Co., 287 Homestead 

capacity tables, St., Hartford, Conn. . 
dimensions and Link-Belt Co., 220 S. Belmont Ave., Indian- 

complete specificas apolis 6, Ind 

tions. Ohio Gear Co., 1333 E. 179th St., Cleveland, 


ROCKFORD CLUTCH DIVISION 
410 Catherine Street, Rockford, Illinois, U.S. A. 


Ohio 
Philadelphia Gear Works, Inc., Erie Ave. and 
G St., Philadelphia, Pa. 
Stah! Gear & Mch. Co., 3901 Hamilton Ave., 
Cleveland 14, Ohio. 


STAMPINGS, All Metal 


LaSalle Steel Co., Hammond, Ind 
ba wey? Mfg. & Tool Co., 1712 West Arcade 
, Chicago 12, lil. 


(Continued on page 418) 
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Axially rolls simple 
blanks into complex forms 
Displaces metal by cold flowing 


No. 40 Lodge & Shipley 
Floturn Lathe for cold forming. 


THE LODGE & SHIPLEY COMPANY 
3055 Colerain Avenue, Cincinnati 25, Ohio 


For more information on products advertised, use Inquiry Card, page 265 


development in metal forming 


FLOTURN is a new process originated by 
Lodge & Shipley. FLOTURN offers startling advantages 
in precision metal forming at production rates 
with low-cost tooling. If you are now producing 
conical or cylindrical parts by conventional 
drawing, welding, or machining methods 
FLOTURN may offer you amazing savings in time, 
materials and tooling! FLOTURN equipment or 
sub-contract service is available only through 
Lodge & Shipley and its distributors. 

Write for complete details. 


THICK BLANK 


Finished Workpiece: 
28” x 22” dia. 


CONE WHE 
FINISHED 


PRINCIPLE OF FLOTUPN PROCESS 


HOW FLOTURN WORKS 

...the FLOTURN process starts with either a simple flat blank, 
machined blank, machined forging, drawn cup, wrapped and 
welded cylinder or centrifugal casting. FLOTURN equipment 
scientifically applies great pressure against the blank, causes 
the metal to flow in a cold state. Pressure is spirally applied 
continuously, flowing the metal to the shape of a mandrel. 


FLOTURN IS HIGHLY ACCURATE 
..» wall sections of work are uniform, predetermined, with 
never changing thickness arfd can be easily held to + .002”, 


FLOTURN SAVES TIME, MATERIALS, TOOLING 

The FLOTURN blank weighs the same or slightly more than 
the finished part. FLOTURN tooling is low in cost—only 
about 1/10 the cost of deep draw dies, for example. Tooling 
life is long. FLOTURN forms a wide range of metals—from 
mild steel to the toughest alloys. FLOTURN adds strength 
and hardness. 
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Product Directory 


STAMPINGS, Sheet Metal Ryerson, dos. T & Son, Inc., 2558 W. 16th St., 
Laminated Shim Co., Inc., Glenbrook. Conn. icago 
Niles Steel Products Div., paw & Stee Co., 470 Main St., Fitch- 
everon hio Summerill Tubin i 
g Co., Div., Columbia Steel & 
inc., 230 Park Ave., shafting Co., P. 0. Box 1557, Pittsburgh 
Pl. Chitwes hati Co., 1712 West Arcade Timken Roller Bearing Co., Canton, Ohio. 


U. S. Steel Corp., (American Steel & Wire Co. 
Div., Carnegie-Illinois Steel Corp., Div., Co- 


STEEL lumbia Steel Co., Div., Tennessee Coal, Iron 

Allegheny Ludium Steel Corp., Pittsburgh, P U & Pitteburgh, Pa 
S ittsbur 

American Steel & Wire Co., ‘Div. U. Sto 


Corp., Rockefeller Bidg., Cleveland, Oh Wheeler 
i9., evelan 10. heeler- ° 
Co. eeler-Lovejoy & Co., Inc., Cambridge, Mass 
Carpenter Stee! Co., Reading, Pa. 
Crucible Steel Co., ‘of America, Chrysler Bidg., 
New York, N. Y, 


STEEL, Cold Drawn 
a Sterling Inc., 3113 Forbes St., Pittsburgh 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


American Steel & Wire Co., ‘Div. U. S. Steel 
National Forge & Ordnance Co., Irvine, Warren 


Corp., Rockefeller Bidg., Cleveland, Ohio. 
County, Pa. Bethlehem Steel Co., Bethlehem, Pa. 
Re uiblic” ‘Steel Corp., Republic Bidg., Cleve Crucible Steel Co. of America, Chrysler Blidg., 
and 1, Ohio. New York, N. Y. 


The NEW MODERN AUTOMATIC 
CUTTING-OFF MACHINE 


Cuts Off Tubing, Pipe and Shafting ... FAST 


Cuts off longer pieces than a regular automatic machine. In fact, cuts 
off any length you want—and cuts it faster. If your production requires 


quantity cutting- -off of tubing, pipe or shafting, check the figures below 
against your present time. 


1/2" Tubing 1 1/4" Cold Rolled 1" Tubing 
This machine cuts off and This machine cuts off and This machine cuts off and 
chamfers both outside chamfers both ends of chamfers both outside 
edges of %2” .030 wall 1%” cold rolled, 20” edges of 3” long, at the 
tubing, 5” long, at the rate long, at the rate of one rate of one every 3 
of one every 2.5 seconds every 20 seconds. seconds. 


These popular, time saving 4" Threaded Studs 
machines are now available 
in four sizes, handling work 
cost cutting features are de- 
scribed and illustrated in our Cut and chamfered at one time—in 8 seconds— 
latest catalog that will be from 10 ft. | th of stock already threaded. (34” 


Clean cut. Clean chamfer. Nuts 
moiled promptly on request. start easily, with no extra finishing required. 
| 


ANANA 


WRITE FOR ILLUSTRATED CATALOG. 


MODERN MACHINE TOOL CO. 


Jackson, Michigan 


Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


Republic Steel Corp., Union Drawn Steel Div., 
Massillon, 

Ryerson, Jos. & Son, Inc., 2558 W. 16th St., 
Chicago 

Summerili Tubing Co., Div., Columbia Steel & 
Go.,; 6. Box 1557, Pittsburgh 

a 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp., (American Steel & Wire Co., 
Div.), 436 7th Ave., Pittsburgh, Pa. 

Wheelock- Lovejoy & Co., Inc., Cambridge, 

ass. 


STEEL, High Speed Tool 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 52 0 Armstrong Ave., 
Chicago, Ill. 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Steel Co., Reading, Pa. 

Columbia Tool Steel’ Co., Lincoln Hwy. & State 
St., Chicago Heights, Ill. 

Crucible Steel oy of America, Chrysler Bldg., 
New York, 

Firth Sterling sl Yang Forbes St., Pittsburgh 


30, 
Republic Steel Corp., Republic Bldg., Cleveland 
hi 


Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, iH. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, Machine 


Bethlehem Stee! Co., Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bidg., 
New York, 

Republic Steel Corp., Republic Bldg., Cleveland 


hio 
Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 
Timken Roller Bearing Co., Canton, Ohio. 
Wheelock-Lovejoy & Co., Inc., Cambridge, Mass. 


STEEL, Stainless 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bidg., Cleveland, Ohio. 

Bethlehem Steel Bethl Pa. 

Carpenter Steel Co., Reading, Pa. 

Crucible Steel Co. of America, Chrysler Bldg., 
New York, N. Y. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


30, Pa 
Republic's Steel Corp., Republic Bidg., Cleveland 


Ryerson, fou: T., Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Timken Roller Bearing Co., Canton, Ohio. 

U. S. Steel Corp. (American Steel & Wire Co. 
Div., Carnegie-lIilinois Steel Corp. Div.), 436 
7th Ave., Fittsburgh, Pa. 

Wheelock-Lovejoy Inc., Cambridge, 

ass. 


STEEL, Strip and Sheet 


Allegheny Ludium Steel Corp., Pittsburgh, Pa. 
American Steel & Wire Co., ‘Div. U. S. Steel 
Corp., Rockefeller Bldg., Cleveland, Ohio. 

Bethlehem Steel Co., Bethlehem, Pa 
Steel Corp., Republic Bldg., ‘Cleveland 


Ryerson, Jos. T. & Son, Inc., 2558 W. 16th St., 
Chicago 18, i. 
S. Steel Corp. (American Steel & Wire Co. 
“Div., Carnegie-lilinois Steel Corp. Div., Co- 
lumbia Steel Ca. Div., Tennessee Coal, tron 
. R. Co. Div.), 436 7th Ave., Pittsburgh, 
a. 


STEEL, Tool and Die 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Carpenter Steel Co., Reading, Pa. 

Columbia Tool Steel Co., Lincoln Hwy. & State 
St., Chicago Heights, 

Firth ‘Sterling Inc., 113 Forbes St., Pittsburgh 


30, Pa. 

Steel Corp., Republic Bidg., Cleveland 
, Ohio. 

Simonds — & Steel Co., 470 Main St., Fitch- 


bur 
Vanadium yo Steel Co., Latrobe, Pa, 


STEEL, Zinc, Tin and Copper Coated Strip 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


STEEL ALLOYS 


See Alloys, Steel 
(Continued on page 420) 
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From any point of view= 


you'll profit by installing CLEVELANDS! 


Take a good look at the three views of the Cleveland 
350-ton, two-point press shown here. Check the many 
Cleveland design features for better operation. Most of 
these same features are available on all 11 types of 
Cleveland’s complete line of presses. Study them and see 
why you'll profit by installing Clevelands. 
RUGGEDNESS—This Cleveland features the four-piece 
tie-rod type of construction. The bed, crown and two 
uprights are securely held together by four steel tie-rods 
that have been heated to the correct degree and allowed 
to shrink into place. These rods not only hold the four 
sections rigidly together but take up the stress which 
otherwise would be transmitted directly to the frame as 
in one-piece type of press construction. 

ACCURACY —Cleveland slides are fitted with extra long 
bearing surfaces. These insure accurate guidance through- 
out the entire slide stroke. For lasting accuracy the gibs 
can be adjusted to eliminate undue play between gibbing 
and slide-bearing surfaces. 

ECONOMY—The trouble-free (patented) Cleveland 


THE 


CLEVELAND 


PUNCH & SHEAR WORKS CO. 


Established 1880 


For more information on products advertised, use Inquiry Card, page 265 


FOR BETTER PRESS PRODUCTION MAKE YOUR NEXT PRESS A CLEVELAND! 


Drum Type Friction Clutch and Brake provides instan- 
taneous slide control at all times. This unit needs little 
maintenance and is readily accessible. Costly down-time 
due to clutch failure is practically eliminated. Light- 
weight construction and cool running design offer power 
savings. 

SAFETY—The powerful, spring-loaded, clutch brake 
brings the slide to an immediate stop in event of electric 
or air supply failure. For added safety the flywheel is 
equipped with an auxiliary air brake which brings it to 
an immediate stop when power is shut down. 


SPECIAL FEATURES—As shown here, this Cleveland is 
equipped with two safety blocks for use during die setting. 
These blocks are tied into the control circuit by safety 
plugs. When blocks are removed from their storage posi- 
tion in press base, the control circuit is made inoperative. 
For added convenience the die area is lighted from both 
sides by lights recessed in the uprights. Centralized lubri- 
cation not only assures better operation but greatly 
reduces maintenance-time. 


E. 40th & St. Clair Avenue, Cleveland 14, Ohio 


Offices at: NEW YORK © CHICAGO © DETROIT 


PHILADELPHIA © E. LANSING © OXFORD, O. 


CITY FOUNDRY DIVISION * SMALL TOOL DEPARTMENT 
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STEEL BARS 
See Bars, Steel 


STEEL STOCK GROUND FLAT 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

Starrett. The L. S., Co., Athol, Mass 

Summerill Tubing Co., Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh, Pa 


STELLITE 


Haynes Stellite Div., Union Carbide & Carbon 
Con. (Alloy), 30 E. 42nd St., New York, N. ¥ 


STOCKS, Die 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill 

Butterfield Div., Union Twist Drill Co., Derby 
Line, Vt. 

Card, S W., Mfg. Co., Div. of Union Twist Drill 
Co., Mansfield, Mass 

Greenfield Tap & Die Corp., Greenfield. Mass. 

Pratt & Whitney, West Hartford 1, Conn 


STONES, Oil or Sharpening 


Carborundum Co., Buffalo Ave., Niagara Falls, 
N. Y 


Norton Co., 1 New Bond St., Worcester 6, Mass. 


STOOLS 


Standard Pressed Steel Co., Jenkintown, Pa 


STRAIGHTEDGES 


Starrett, The L. §., Co., Athol, Mass. 
Taft-Peirce Mfg. Co., Woonsocket, R. |. 


STRAIGHTENERS, Flat Stock and Wire 
U My Tool Co., Inc., 255 North 18th St., Ampere, 


STRAIGHTENING MACHINERY 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincinnati, 
Ohio 

Baldwin-Lima-Hamilton Corp., Philadelphia 42, 
2a 

Chambersburg Engrg. Co., Chambersburg. Pa 

Colonial Broach Co., P.O. Box 37, Harper Sta., 
Detroit 13, Mich. 

Consolidated Mch. Tool Corp., Rochester, N. Y. 

Hannifin Corp., 1101 S. Kilbourn Ave., Chicago, 
it 

Hydraulic ye: Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lake ~e Engrg. Corp., Kenmore Station, Buf- 
falo, 


Oilge ar ea 1560 W. Pierce St., Milwaukee 4, 
Wi 


is 
Springfield Mch. Tool Co., Springfield, Ohio 
Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. J. 


STUD SETTERS 


Errington Mechanical Laboratory Inc., 24 Nor 
wood Ave., Stapleton, S. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, III 


SUB-PRESSES 


Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


SUPERFINISHING MACHINES 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 


See Plates, Surface 


SWAGING MACHINES 


Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Torrington Co., Torrington, Conn. 


SWITCHES 
Allen-Bradley Co., 1326 S. 2nd St., Milwaukee, 
Ww 


Centrol Products, Inc., (Waterproof and Ther- 
mal), 306 Sussex St. Harrison, 
General Electric Co., Schenectady, N. 
National Acme Co., 170 13Ist St., 
land, Ohio. 
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TACHOMETERS 


Scherr, George, Co., Inc., 200 Lafayette St., 
¥. 


New York 12, N 


TAPER PINS, Standard 


Alimetal Screw Products Co., Inc., 821 Stewart 
Ave., Garden City, N. Y. (Stainless Steel 
only). 

Chicago Screw Co., Bellwood, III 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Gillen, John, Co., Inc., 2540 S. 50th Ave., 
Cicero 50, Ill. 

Pratt & Whitney, West Hartford 1, Conn. 


TAP HOLDERS 


Burg Tool Mfg. Co., 3743 Durango Ave., Los 
Angeles 34, Cal. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, lil. 

Errington Mechanical enerenery, Inc., 24 Nor- 
wood Ave., Stapleton, S. N.Y. 

McCrosky Tool Co., 1938 Tikemses St., Mead- 
ville, Pa 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, Ill. 

Scully-Jones & Co., 1903 Rockwell St., Chicago 
8, tll. 


TAPPING ATTACHMENTS 
AND DEVICES 


Avey Drilling Mach. Co., 26 E. Third St., Cov- 
ington, y. 

Baker Bros., Inc., Station F, P.O. Box 101, 
Toledo 10, Ohio. 

Baptist Machine Co., Inc., 36 Ludlow St., Stam- 
ford, Conn 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
Mich. 

DoAI! Co., 254 N. Laurel Ave., Des Plaines, III. 

Errington Mechanical Laboratory, Inc., 24 Nor- 
wood Ave., Stapleton, S. |., N. 

Ettco Tool Co., Inc., 592 Johnson Ave., Brook- 
lyn, N. Y. 

Jarvis, Chas. L., Co., Middletown, Conn 

Leland-Gifford Co., ‘1425 Southbridge St., Wor- 
cester, Mass 

McCrosky Tool ‘Corp., 1938 Thomas St., Mead- 
ville, Pa 

Morris Machine Tool Co., Inc., 946-M Harriet 
St., Cincinnati 3, Ohio. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, III. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 


TAPPING MACHINES 
Avey Drilling Mach. Co., 26 E. Third St., Cov- 


ington, Ky. 
Station F, P.O. Box 101, 


Baker Bros., Inc., 
Toledo 10, Ohio 

Barnes Drill Co., 814 Chestnut, Rockford, III. 

Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill, 

Baush Machine Tool Co., 156 Wasson Ave., 
Springfield 7, Mass 

Bodine Corp., 317 Mt. Grove St., Bridgeport, 
Conn. 

Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 

Buhr Mch. Tool Co., 835 Green St., Ann Arbor, 
Mich. 

Challenge Mchry. Co., Grand Haven, Mich. 

Ctucrand Tapping Machine Co., Canton 6, 

hio. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Frew Machine Co., 12] East Luray St., Phila- 
delphia 20. Pa 

Greenlee Bros. & Co., 12th and Columbia Aves., 
Rockford, Ill 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn. 

Hill Acme Co., 1201 W. 65th St., Cleveland 2. 

Hirschmann Co., Carl, 30 Park Ave., Man- 
hasset, N. Y. 

Jarvis, Chas. L., Co., Middletown, Conn. 

Kaufman Manufacturing Co., Manitowoc, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. H. 

Leland-Gifford Co., 1025 Southbridge St., Wor- 
cester, Mass. 

Millhollend, W. K. Machinery Co., 6402 West- 
field Bivd., Indianapolis 5, Ind. 

Moline Tool Co., 102 20th St., Moline, III. 

Morris Machine Tool Co., fac., 946-M Harriet 
St., Cincinnati 3, Ohio. 

National Acme Co., 170 E. 131st St., Cleveland, 


Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

Peerless Production Corp., 19449 Glendale Ave., 
Detroit 23, Mich. 

Procunier Safety Chuck Co., 18 S. Clinton St., 

Snow M wd 435 Eastern Ave., Bellwood, III. 

Warner t Swasey Co., 5701 Carnegie Ave., 


Cleveland 3, Ohio. 


TAPPING MACHINES, Nut 


or Co., 1201 W. 65th St., Cleveland 2, 

hio. 

National Machinery Co., Greenfield and Stan- 
ton Sts., Tiffin, Ohio. 

Snow Mfg. Co., 435 Eastern Ave., Bellwood, III. 


TAPS 


Besley-Welles Corp., Beloit, Wis. 

outs Div., Union Twist Drill Co., Derby 
Line, 

Card, §. Ww. Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass. 

Continental Tool Div. Ex-Cell-O. Corp., 
Detroit 32, Mich 

Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich 

DoAIll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Geometric Tool Co., Westville Station, New 
Haven 15, Conn 

Greenfield Tap & "Die Corp., Greenfield, Mass. 

Iroquois Corp., RFD 4 Box 331, 1800 E. 1] 
Mile Rd., Royal Oak, Mich. 

Landis — Co. (Solid Adjustable), Waynes- 
boro, 

Morse Twat Drill & Mach. Co., New Bedford, 
Mass. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Winter Bros. Co., Rochester, Mich. 

Wood & Spencer Co., 1930 E. 6lst St., Cleve- 
land, Ohio. 


TAPS, Collapsing 


Geometric Tool Co., Westville Station, New 
Haven 15, Conn. 

Landis Mch. Co., Waynesboro, Pa 

National Acme 170 E. 131st St., Cleve- 


land, Ohio. 
Sheffield Corp., 721 Springfield, Dayton, Ohio. 


TESTING EQUIPMENT, Tension, 
Compression, Fatigue, etc. 


Olsen Tinius, Testing Machine Co., Phila- 
delphia, Pa. 


THREAD CUTTING MACHINERY 


Brown & Sharpe Mfg. Co., Providence, R. 
Cosa Corp.. 405 Lexington Ave., New York’ 17, 
N. 


James, Machine Co., 
Conn. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Eastern Mch. Screw Corp., New Haven, Conn. 

Fellows Gear Shaper Co., 78 River St., Spring- 
field, Vt. 

Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 
port 5, Conn. cae 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn 

aoe Co., 1201 W. 65th St., Cleveland 2, 

hio 

Hirschmann a Carl, 30 Park Ave., Man- 
hasset, N 

Kaufman Co., Manitowoc, Wis. 

Landis Mch. Co. Waynesboro, Pa. 

Pratt & Whitney, West Hartford 1, Conn. 

Procunier Safety Chuck Co., 18 S. Clinton St., 
Chicago, III. 

Rivett Lathe & Grinder, Inc 
35, Mass 

Scherr, George, 200 Lafayette St., 
New York 12, 

Snow Mfg. Co., 435 : Ave., Bellwood, Ill. 

Taft-Peirce Mfg. Co., Woonsocket, 


Bridgeport 5, 


, Brighton, Boston 


THREAD CUTTING TOOLS 


Armstrong Bros, Tool Co., 5200 Armstrong Ave., 
Chicago, Ill. 

Detroit Tap & Tool Co., 8615 E. 8 Mile Rd., 
Base Line, Mich. 

Eastern Mch. Screw Corp., New Haven, Conn. 

-O 1200 Oakman Blivd., Detroit 

Fellows a Shaper Co., 78 River St., Spring- 
field, Vt. 

Geometric Tool Co., Westville Station, New 


Haven 15, Conn 
14400 Woodrow Wilson, 


Gorham Tool Co., 
Detroit, Mich. 

ee Acme Co., 1201 W. 65th St., Cleveland 2, 
hio. 

Landis Mch. Co., Waynesboro, Pa. 

Pratt & Whitney, West Hartford 1, Conn. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Taft-Peirce Mfa. Co., Woonsocket, R. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, ‘Mich. 

bid i na H. & Co., 400 Vulcan St., Buffalo 


THREAD GAGES 
See Gages, Thread. 
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THREAD GRINDING MACHINES 
See Grinding Machines, Thread 


THREAD MILLING MACHINES 


Coulter, James, Machine Co., Bridgeport 5, 
Conn. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Hanson-Whitney Co., Div. Whitney Chain Co., 
Hartford, Conn. 

Pratt & Whitney, West Hartford 1, Conn. 

Sheffield Corp., 721 Springfield, Dayton, Ohio. 

Waltham Machine Works, Newton St., Wal- 
tham, Mass. 


THREAD ROLLING HEADS 


National Acme Co., 170 E. 13lst St., 
land, Ohio. 


Cleve- 


THREAD ROLLING MACHINES 

Hartford Special Mchry. Co., 287 Homestead 
St., Hartford, Conn 

Hill Acme Co., 1201 W. 65th St., 
Ohio 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester |, Mass. 


Cleveland 2, 


TIN AND TERNEPLATES 


Bethlehem Steel Co., Bethlehem, Pa. 
Republic Steel Corp., Republic Bldg., Cleveland 
Ohio. 

U. S. Steel Corp., (Carnegie-IIlinois Steel Corp., 
Div., Columbia Steel Co., Div., Tennessee 
Coal, Iron & R. R. Co., Div.), 436 7th Ave., 
Pittsburgh, Pa. 


TOOL BITS, High Speed Steel 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, 

Besley-Welles Corp., Beloit, Wis 

Carpenter Steel Co., Reading, Pa 

Columbia Tool Steel Co., Lincoln Hwy. & State 
St., Chicago Heights, III. 

Crucible Steel ‘*< of America, Chrysler Bldg., 
New York, 

DoAll Co., 254 N Ave., Des Plaines, Ill 


Firth Sterling Inc., 3113 Forbes Sti, Pittsburgh 
30, Pa 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Iil. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, Mass. 


Wesson Co., 1220 Woodward Heights Blivd., 
Ferndale, Mich. 
Vanadium Alloys Steel Co., Latrobe, Pa. 
Wheelock-Lovejoy & Co., Inc., Cambridge, Mass 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 


TOOL BITS, Special Alloy 

Allegheny Ludium Steel Corp., Pittsburgh, Pa 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. 

DoAll Co., 254 N. Laurel Ave., Des Plaines, Ill. 

Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
30, Pa. 

Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 

Haynes Steilite Div., Union Carbide & Carbon 
Corp., 30 E. 42nd St., New York, N. Y. 

Kennametal, Inc., Latrobe, Pa. 

Vanadium Alloys ‘Steel Co., Latrobe, Pa. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 


TOOL GRINDERS 
See Grinding Machines for Sharpening, 
Turning and Planning Tools. 


TOOL GRINDING ATTACHMENTS 


Detroit Reamer & Tool Co., 2830 E. 7 Mile Rd., 
Detroit, Mich. 


TOOL HOLDERS 

Apex Tool & Cutter Co., Inc., 237 Canal St., 
Shelton. Conn. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Beaver Tool & Engineering Corp., 2850 Roches- 
ter Rd., Box 429, Royal Oak, Mich. 

Burg Tool Mfg. Co., 743 Durango Ave., Los 
Angeles 34, Calif. 
Davis Boring Tool Div., pray A Lewis Ma- 

chine Tool Co., Fond du bee, 

Eclipse Counterbore Co., Sonner Ave., 
Ferndale, Mich. 
Michigan Tool Co., 7171 E. McNichols Rd. 

Detroit, Mich. 
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Colonial Broach Co., Detroit 13, Mich 
DoAll Co., 254 N. Laurel Ave., Des Plaines, III. 
Eclipse Counterbore Co., 1600 Bonner Ave., 

Ferndale, Mich 


Milford, N. 


OK Tool Co., 
Portage Double Quick 
Ave., Akron 11, Oh 


1063 Sweitzer 


1825. Bristol St., Philadelphia 


R and L Tools, 


40, Pa. Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
Scully- Jones & Co., 1903 Rockwell St., Chicago 32, Mich 
8, It. (Turret) Firth Sterling Inc., 3113 Forbes St., Pittsburgh 
South Bend Lathe Works, Inc., 425 E. Madison 30, Pa 
St., South Bend, Ind. Gairing — Co., 21225 Hoover Rd., Detroit 
Warner & Swasey Co., 5701 Carnegie Ave., 32, Mic 
Cleveland 3, Ohio Gorham Too! Co., 14400 Woodrow Wilson, 
Wesson Co., 1220 Woodward Heights Bivd., Detroit, Mich 
Ferndale, Mich. Kennametal, Inc., Latrobe, Pa 
Williams, J. H. & Co., 400 Vulcan St., Buffalo McCrosky Tool Corp., 1938 Thomas St., Mead- 
ville, Pa. 
Metal Carbides Corp., Ohio. 
Newcomer Products, Latrobe, Pa 
TOOLMAKERS’ INSTRUMENTS OK Tool Co., Milford, N. H 
Ames, B. C., Co., Waltham 54, Mass ~— eae Co., 21650 Hoover Rd., Detroit 13, 
ic 
Union Twist Drill Co., Athoi, Mass 
Wesson Co., 1220 Woodward Heights Blvd., 


Brown & Sharpe Mfg. Co., Providence, R. |}. 

Scherr, George, Co., Inc., 200 Lafayette St., 
New York > 

Starrett, The L. S., Co., Athol, Mass. 

Taft-Peirce Mfg. Co., ‘Woonsocket, R 


Ferndale, Mich 
Whitman & Barnes, 
Plymouth, Mich 
I Willey’s Carbide Tool Co., 
Hwy., Detroit 1, Mich. 


40600 Plymouth 


1340 W. Vernor 


TOOL STEEL 
Allegheny Ludium Steel Corp., Pittsburgh, Pa 


TOOLS, Lathe, Shaper and Planer 
Allegheny Ludium Steel Corp., Pittsburgh, Pa. 


Bethiehem Steel Co., Bethlehem, Pa 
Carpenter Steel Co., Reading, Pa a — Co., Inc., 237 Canal St., 
Hwy. & State Armstrong Bros. Tool Co., 5200 W. Armstrong 
y Ave., Chicago, Ill. 
Co. of America, Chrysler Bidg., Bullard Co., Brewster St., Bridgeport 2, Conn. 
Carbolo Dept., General Electric Co Box 


DoAll Co., 254 N. Laurel Ave., Des Plaines, 11! 


3113 Forbes St. 237, Roosevelt Park Annex, Detroit 32, Mich. 


Firth Sterling Inc., 3113 Forbes St., Pittsburgh 


Firth Sterling Inc., Pittsburgh 


30, Pa 
Repuioli | Steel Corp., Republic Bidg., Cleveland Gorham Tool Co., 14400 Woodrow Wilson, 
Detroit, Mich. 


Ryerson, Jos. T., & Son., Inc., 2558 W. 16th St., 
Chicago 18, 


Vanadium Alloys Steel Co., 


100 Stevens Ave., 


Halpern, Wm., Co., Inc., 
Mt. Vernon, N. Y. 
Haynes Stellite Div., Union Carbide & oom 
Corp., 30 E. 42nd St., New York 
Kennametal, Inc., Latrobe, Pa 


Latrobe, Pa 


TOOLS, Carbide-Tipped Northwestern Tool & Engrg. Co., 117 Hollier, 
Allegheny Ludlum Steel Corp., Pittsburgh, Pa Dayton, Ohio 

Atrax Co., Newington, Conn OK Tool Co., Milford, N. H. 

Beaver Tool & En “yp oe. Corp., 2850 Roches South Bend Lathe Works, Inc., 425 &. Madison 


ter Rd., Box 4 Royal Oak, Mich St., South Bend, Ind 

Carboloy Dept., fst Electric Co., Box 237, Super Tool Co., 21650 Hoover Road, Detroit 
Roosevelt Park Annex, Detroit 32, Mich 13, Mich 

Chicago-Latrobe Twist Drill Works, 411 W Warner & Swasey Co., 5701 Carnegie Ave., 


Cleveland, Ohio. 
(Continued on page 


Ontario St., Chicago, Ill 
Cleveland Twist Drill Co., 
Cleveland, Ohio. 


1242 E. 49th St., 422) 


RUTHMAN. 
GUSHER. 


COOLANT PUMPS 


CUTTING 
MACHINERY 

Illustrated is a Cincinnati 

Gilbert 4’-11“ column Ra- 


dial Drill equipped with a 
Gusher Coolant Pump. 


Ruthman Gusher Coolant Pumps are better three ways 

1. Gusher Coolant Pumps give you split-second coolant flow 
when the machine is turned on. 

2. Pre-lubricated heavy-duty ball-bearings, totally en- 
closed drip proof motor, elimination of packing and 
priming, cut maintenance to a minimum. 

3. Electronically balanced rotating assembly with no metal 
to metal contact assures long life. 

Always Specify Gusher Coolant Pumps 


THE R 
UTHMAN MACHINERY CO. 


Cincinnati 2, Ohio 


1807 Reading Road 
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Solve 
Your 
Gear-Design 
Problems 


Quickly 


Easy-to-Use 
Working Charts 
Speed Solution of 
Gear Problems 


“Gear Design Simplified” is 
a book of working rules and 
formulas presented in chart 
form for the busy designer or 
shop man. It contains 110 
gear-problem charts covering 
all types of gearing (see table 
of contents below). Its 8144” 
x 11” size makes these charts 
easy to read and convenient 
to use. Worked-out examples 
of gear design problems show 
exactly how all rules (or the 
formulas, if preferred) are 
actually applied in obtaining 
the essential dimensions, 
angles, or other values. 


201 Drawings 
$400 


Postpaid in U. S. 
Canadian or foreign postage, 81¢ 


134 pages 


THE INDUSTRIAL PRESS 
148 Lafayette St. 
New York 13, N.Y. 
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Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich. 
wae H. & Co., 400 Vulcan St., Buffalo 


TRANSFER MACHINES, Automatic 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, Conn. 
ona Drill Co., 814 Chestnut St., Rockford, 


Barnes, W. F. & John, Co., 201 S. Water St., 
Rockford, Ill. 

Colonial Broach Co., P. O. Box 37, Harper 
Sta., Detroit 13, Mich. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich 

Peerless Production Corp., 19449 Glendale 
Ave., Detroit 23, Mich. 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


TRANSFORMERS 
General Electric Co., Schenectady, N. Y. 


TRANSMISSION, Variable Speed 

Link-Belt Co., 2045 W. Huntington Park Ave., 
Philadelphia 40, Pa 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4. 

Reliance Electric & Enara. Co., 1047 Ivanhoe 
Rd., Cleveland 10, Ohi 

Sundstrand Mch. Tool Co., 2531 11th St., Rock- 
ford, Ill. 


TUBE FLANGING MACHINES 


Grant Mfg. & Mch. Co., 90 Silliman St., Bridge- 
port 5, Conn 


TUBE FORMING AND WELDING 
MACHINES 

American Elec. Fusion Corp., 2606 Diversey 
Ave., W., Chicago, Ill. 

Yoder Co., 550 Walworth Ave., Cleveland. 


TUBE MILLS 


Abbey-Etna Co., 2422 Maplewood Ave., Toledo 
10, Ohio. 


TUBING, Brass and Copper 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich 
Revere Copper & Brass Inc., 230 Park Ave., 
New York, 


TUBING, Flexible 


American Metal Hose Br. Amarigen Brass Co., 
25 Broadway, New Yark, 


TUBING, Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Steel Co., 

Carpenter Steel Co., 

National Tube Div. U. S. St Corp., 525 Wm. 
Penn Place, Pittsburgh, Pa. 

Republic Steel Corp., Steel & en Div., Re- 
public Bldg., Cleveland 1, Ohi 

Ryerson, Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 

Summerill Tubing Co., Div. Columbia Steel & 
Shafting Co., P. O. Box 1557, Pittsburgh, 


30, Pa 
Timken Roller Bearing Co., Canton, Ohio. 


TWIST DRILLS 
See Drills, Twist 


UNIVERSAL JOINTS 


Baush Machine Co., 
Springfield 7, Mas 

Boston Gear Works. "3200 Main St., North 
Quincy 71, Mass. 

Gear Grinding Machine Co., 3901 Christopher 
St., Detroit 11, Mich. 


156 Wasson Ave., 


VALVE CONTROLS 
Lanigh Foundries, Inc., 1500 Lehigh Dr., Easton, 


Phitadel hia Gear Works (Motorized), Erie Ave. 
St , Philadelphia, Pa. 


VALVES, Air 


Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago 

Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, io 

— Foundries, Inc., 1500 Lehigh Dr.. Easton, 


Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, Iil. 
Rivett Lathe & , Inc., Brighton, Boston 
ass. 
Ross Operating Valve Co., 120 E. Golden Gate, 
Detroit, Mich. 


VALVES, Hydraulic 


American Steel Foundries, Elmes Engrg. Div., 
Paddock Rd. and Tennessee Ave., Cincin- 
nati, Ohio 

Baldwin-Lima-Hamilton Corp., Philadelphia 42, 
Pa 

Baptist Machine Co., Inc., 36 Ludlow St., Stam- 
ford, Conn. 

Barnes, John S., Corp., Rockford, III. 

Denison Engrg. Co., 1160 Dublin St., Columbus 
6, Ohio 

Hannifin Corp., 1101 S. Kilbourn Ave., Chi- 
cago, Ili. ; 

Hunt, C. B., & Son, Inc., 1911 E. Pershing St., 
Salem, Ohio. 

Hydraulic Press Mfg. Co., 300 Lincoln Ave., 
Mt. Gilead, Ohio. 

Lehigh Foundries, Inc., 1400 Lehigh Dr., 
Easton, Pa. 

Logansports Machine Co., Inc., 810 Center 
Ave., Logansport, Ind. 

Oilgear Co., 1560 W. Pierce St., Milwaukee 4. 

Rivett Lathe & Grinder, Inc., Brighton, Boston 
35, Mass. 

Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 

Vickers, Inc., 1402 Oakman Blvd., Detroit, 
Mich. 

Watson-Stillman Co., Div. H. K. Porter Co., 
Inc., Roselle, N. if 

Wood & Co., R D., Public Ledger Bldg., Phila- 
delphia, Pa. 


VALVES, Pneumatic 


Baptist Machine Co., Inc., 36 Ludlow St., Stam- 
ford, Conn. 


VIBRATION INSULATION 


American Felt Co., Glenville, Conn. 


VISES, Machine 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. 

Delta Power Tool Div., Rockwell Mfg. Co., $146 
N. Lexington Ave., ‘Pittsburgh 8, Pa 

Hannifin Corp., 1101 5S. Kilbourn Ave., Chi- 
cago, Ill. 

Homestead Inc., Larchmont, N. Y 

Logansports Machine Co., Inc., 
Ave., Logansport, Ind. 

Prioducto ch. Co., 990 Housatonic Ave., 
Bridgeport, Conn 

Skinner Chuck Co., 344 Church St., New Britain, 


Conn 

South ‘Bond Lathe Works, Inc., 425 E. Madison 
St., South Bend. Ind. 

Universal Engineering Co., 
Mich. 


"810 Center 


Frankenmuth 2, 


VISES, Pipe 

Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


VISES, Planer and Shaper 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

Cincinnati Shaper Co., Elam and Garrard Aves., 
Cincinnati, Ohio 

Rockford Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, 

— Chuck Co., 344 Church St., New Britain, 


Con 
South Bend Lathe Works, Inc., 425 E. Madison 
St., South Bend, Ind. 


VISES, Pneumatic 


Mead Specialties Co., 4114 North Knox Ave., 
Chicago 41, 


VOLTMETERS 
General Electric Co., Schenectady, N. Y. 


WASHERS, Lock 


Allmetal Screw Products Co., Inc., 821 Stewart 
Ave, Garden City, N. Y. (Stainless Stee! 
on 

Eaten’ Mfg. Co., Reliance Div.. 25 Charles Ave., 
a Massillon, Ohio. 
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Product Directory 


WASHERS, Spring 


Allmetal Screw Products Co., Inc., 821 Stewart 
Garden City, N. Y. (Stainless Steel 
only). 

Eaton Mfg. Co., Reliance Div., 25 Charles Ave., 
S. E., Massillon, Ohio. 


WELDING AND CUTTING EQUIPMENT 
Oxyacetylene 


Linde Air Products Co., Div. Union Carbide & 
ga Corp., 30 E. 42nd St., New York, 


WELDING AND CUTTING GAGES 


Linde Air Products Co., Div. Union Carbide & 
Corp., 42nd St., New York, 


WELDING EQUIPMENT, Electric Arc 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich 

General Electric Co., Schenectady, N. Y. 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio. 


WELDING EQUIPMENT, Electric, Spot, 
Butt, Seam, Etc. 

American Electric Fusion Corp., 2606 Diversey 
Ave., W. Chicago, III. 

Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Expert Welding Machine Co., 17144 Mt. Elliott 
Ave., Detroit 12, Mich 

Federal Machine & Weider Co., Warren, Ohio. 


WELDMENTS 


Mahon, R. C., Co., Detroit 34, Mich 

Peerless Production Corp., 19449 Glendale 
Ave.. Detroit 23, Mich 

Woods, A. C., & Co., Div. Kropp Forge Co., 
1129 Harrison Ave., Rockford, Ill 


WIPERS 


Scott Paper Co., Chester, Pa 
Kimberly Clark Corp., Neenah, Wisc. 


WIRE 


American Steel & Wire Co., Div. U. S. Steel 
Corp., Rockefeller Bldg., Cleveland, Ohio. 

Bethiehem Steel Co., Bethlehem, Pa. 

Republic Steel Corp., Republic Bidg., Cleveland 


10. 

U. S. Steel Corp., (American Steel & Wire Co. 
Div. Columbia Steel Co. Div., Tennessee 
Coal Iron & R. R. Co. Div.), 436 7th Ave., 
Pittsburgh, Pa. 


WIRE FORMING MACHINERY 


Baird Machine Co., 1700 Stratfford Ave., Strat- 
ford, Conn 

U. S. Tool Co., Inc., 255 North 18th St., Am- 
pere, N. J 


WIRE NAIL MACHINERY 


Baird Machine Co., 1700 Stratfford Ave., Strat- 
ford, Conn 

Bliss, E. W., Co., 1375 Raff Rd, S. W., Canton, 
Ohio 

National Mchry. Co 
Sts., Tiffin, Ohio 

Ryerson Jos. T., & Son, Inc., 2558 W. 16th St., 
Chicago 18, Ill. 


Greenfield and Stanton 


WOODWORKING MACHINERY 


Delta Power Tool Div., Rockwell Mfg. Co., 
614G N. Lexington Ave., Pittsburgh 8, Pa 

Frew Machine Co., 12] East Luray St., Phila 
delphia 20, Pa 

Greenlee Bros. & Co 12th and Columbia 
Aves., Rockford, 

Onsrud Machine Works, Inc., 
Chicago, Ill 

Walker-Turner Div., Kearney & Trecker Corp., 
900 North Ave., Plainfield, N. J 


3940 Palmer St., 


WORM DRIVES 


Cleveland Worm & Gear Co., 3249 E. 80th St., 
Cleveland, Ohio 

Cone-Drive Gear Div., Michigan Tool Co., 7171 
E. McNichols Rd., Detroit 12, Mich 

Link-Belt Co., 2045 W. Huntington Park Ave., 
Philadelphia 40, Pa 

Ohio Gear Co., 1333 E. 179th St., Cleveland 
Ohio 

Philadelphia Gear Works, Erie Ave. and G St 
Philadelphia, Pa. 


WRENCHES 


Armstrong Bros. Tool Co.. 5200 W. Armstrong 
Ave., Chicago, Ill. 

Ingersoll-Rand Co. (Impact, Pneumatic. Elec- 
tric), Phillipsburg, N. 

Williams, J. H. & ee. 400 Vulcan St., Buffalo 


WRENCHES, Detachable Socket 


Armstrong Bros. Tool Co., 5200 W. Armstrong 
Ave., Chicago, Ill 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
7,N. Y 


WRENCHES, Pipe 


Armstrong Bros. Tool Co.. 
Ave., Chicago, Ill 


5200 W. Armstrong 


WRENCHES, Ratchet 

Armstrong Bros. Tool Co 
Ave., Chicago, II! 

Keller Tool Co., Grand Haven, Mich. 

Williams, J. H. & Co., 400 Vulcan St., 
7, N. Y 


5200 W. Armstrong 


Buffalo 


WRENCHES, Tap 


Butterfield Div., Union Twist Drill Co., 
Line, Vt 

Card, S. W., Mfg. Co., Div. Union Twist Drill 
Co., Mansfield, Mass 

Greenfield Tap & Die Corp., Greenfield, Mass 

Pratt & Whitney, West Hartford 1, Conn, 


Derby 


WRENCHES, Torque Measuring 

Armstrong Bros. Tool Co.. 5200 W. Armstrong 
Ave., Chicago, Ill 

Elastic Stop Nut Corp., 2330 Vauxhall Rd., 
Union, N. J 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 


ZINC 
New Jersey Zinc Co., 160 Front St., New York, 
N. Y. 


NO. 50M VERTICAL “AEROFRAME” 
PROFILER and MILLING MACHINE 


For milling Aluminum, Magnesium, 
Cast Iron or Alloy Steels. Designed 
and developed to machine the com- 
plex components of the air frame 
tion at lowest cost! 


For further details write to 
Dept. M-4. 


PARTIAL SPECIFICATIONS 


Between housings (standard) i 
Table lengths 48” to 120” 
Spindle No. 50 Taper 
12 speeds with 2-speed 15 HP motor. 
Variations: Increased table widths and 
lengths. 
Increased width between 
housings. 


MOREY MACHINERY CO., Inc. 


Manufacturers, Merchants, Distributors of Machine Tools 
383 LAFAYETTE STREET, NEW YORK 3, N. Y. 
ALGONQUIN 4-6560 * CABLE ADDRESS: WOODWORK, WN, Y. 


for more information on products advertised, use Inquiry Card, page 265 
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(RANT PIONEERS RIVETING 


OVER 50 YEARS’ EXPERIENCE 


BOTH SPINNER AND HAMMER TYPES 
Single and Multiple Spindles—Vertical and Hori- 


Noweless zontal—Automatically or Foot-Operated. Handles 


River Rotary 


rivets from the smallest and most delicate up to Vibrating 
%" diameter. Riveters 


THE GRANT MFG. & MACHINE CO. 


N.W. Station Bridgeport 5, Conn. 


20% BETTER... 


LOW IN PRICE t0n 
POWER PRESS 


Compare wi. 


Press-Rite 5 Ton Power 


Spinning 
Machines 


QUICK, LOW COST 
OPERATION is made possible 


by the Davis tilting table, which permits 
press on the market to- even work tapering as much as 3” per 
foot to be set up and cut quickly. And 
Davis multiple tooth cutters make quick 


why it is a better value. work of all keyways up to 1” in width. 
Let us work out set- 


Press with any similar 


day and you will see 


ups to speed up your 


FEATURE PACKED! 


Total weight is greater with extra strength where it is « 


most needed. Bronze flywheel bushing on standard model 
and roller bearings on high-production model are regu- ’ a al Write for Bulletin 
lar equipment. Heavy knock-out lugs . . . new heavier 
clutch . . . bronzed bearing in the connecting rod and 
main bearing . . . heavier frame . . . gib adjustments 
on both sides of ram .. . bronze wearplates in ramway. 
Yes, feature for feature, the Press-Rite 5 Ton Power Press 
is your best buy. 
Write for complete specifications on this popular : 
low priced press today! vr abs 405 EXCHANG 


Sales Service Machine Tool Co. ee 


PRESS RITE PRESSES + SHAPE RITE SHAPERS - KELLER POWER HACK SAWS 
2531 UNIVERSITY AVENUE - ST. PAUL14, MINNESOTA 


STEEL HAND AND POWER 
with 


y BENDING <a ALLEN Punch Press 


1-Ton Power Bench Type 


BRAKES eh Powerful, Dependable, Economical. 


For Single and Quantity Runs . Base size 82” 


Bending Steel Plate and Sheet Ve"... Die bed 54a” x 
etal Ram face 1/2” x 3%”... Ram stroke 
Special Bending Brakes lever clutch. V-belt drive. Weight 105 
Double Folder Brakes ; ‘bs. Requires only “4 to Yo H.P. Motor. 
This machine of a thousand uses! Adequate 
for many types of work now done on 


MANUFACTURING COMPANY . V-belt, motor pulley, less motor). 
7412 $. Loomis Bivd., Chicago 36, Ullinols ALVA F. ALLEN, Dept. M, Clinton, Mo. 


For more information on products advertised, use Inquiry Card, page 265 
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Condensed 
Specifications 
no. 348 


Capacity: 11” max. 0.0. 
and *4”" max. dia. groove. 

Cutter Speeds: 460-1800 
rpm. 

Work Feeds (with standard 
motor): 5%. and 8 
min. per rev 

Floor Space: 43” x 43”. 

Weight: 1600 Ibs. 


. for HIGH PRODUCTION MILLING 
of smaller BOX and FACE cams 


This Rowbottom Cam Miller embodies features which are the 
result of more than half a century’s specialized experience in 
the design and building of machines for producing cams. It 
differs from other machines in the Rowbottom line in capacity, 
being specifically designed for producing box and face cams 
of smaller size. With this machine in your Cam Department, 
you can release larger machines for larger work and be 
j assured of high, economical production os cams of all sizes 
within its capacity range. 
The many features of this high production machine are de- 
scribed in illustrated literature available promptly on request. 
Write today. 


THE ROWBOTTOM MACHINE CO. 


Waterbury, Connecticut 


If your needs do not warrant installing cam-making machines, 
Rowbottom can serve you as your Cam Department by pro- 
ducing your requirements exactly to your specifications. Send 
drawings or specifications for a prompt estimate. 


THREAD MILLING 
AT A PROFIT! 


I Wuen you want smooth, accurate threads, economically 

i tal cut at high production speeds—use the Waltham Thread 

N Miller. Automatic, except for loading and unloading, it 

; MACHINE TOOLS =e permits one operator to handle several machines, Low in 

Have Cut Production Cost \ oan first cost, low in tooling cost, low in operating cost, the 

fo erica iad, Waltham Thread Miller can be used profitably to thread 

con industry with precision a great variety of work. Send drawings or 

- Baie) samples of threaded parts, and let us send you bulletins 
describing this and other Waltham machines. 


universe r MACHINE WORKS 
A LT HAM Newton Street 


MOLINE. ICLINOIS 


WALTHAM, MASS. 


SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/, H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for finish- 
ing metals, plastics, wood, fibre, ete. 


OTHER STYLES 


WALLS SALES CORP. 
WRITE TODAY 333 Nassau Avenue, Brooklyn 22, N.Y. 
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eed POSITIVE PUMPING 


There’s no guess 
work when you in- 


for moving viscous or 


The priming and dis- 
charge action is posi- 
tive and smooth flow- 
ing. 


The Viking ‘gear 
wihin a gear” action 
and port design al- 
lows the material to 
readily enter the 


pump. The non-slip action of the gears forces 


the liquid out in steady volume. 


Investigate today, the smooth, even flow of 
Vikings handling either viscous or thin liq- 


vids. To start, ask for bulletin 545SJ. 


VIKING 


VIKING 
stall Viking pumps PUMPS 


viscous 


The standard, general purpose 
gears illustrated are represen- 
tative of Stahl's ability to produce 
gears of outstanding accuracy 
and durability—in any size or 
quantity. Attractive prices and 
prompt delivery will convince you 
it pays to get gears from Stahl. 


Write for estimate. 


SPURS TO 72” PD, 1 OP 
BEVELS TO 54” PD, 1 OP 
SPIRAL, HELICAL and WORM GEARS 
TO 48" PD, 2 OP 
CONTINUOUS -TOOTH HERRINGBONE 
TO 60" PD, 2 OP 


SPROCKETS TO 72” PD, 2'2" CP 
RACKS TO 20 FT. LONG, 3 OP 


SILENT GEARS, 
RAWHIDE, BAKELITE, FIBROIL 


HEAT-TREATED, CASE OR FLAME 
HARDENED GEARS — 
OF CARBON OR ALLOY STEEL 


GEAR & MACHINE COMPANY 
3901 Hamilton Ave. Cleveland 14, Ohio 
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GIANT KEYSEATERS | 


M & M Giant Keyseaters, built in a wide range of sizes, 


speedily and accurately cut internal keyways or 


splines in the bores of pulleys, gears, fly wheels or 
any other machine part. Special fixtures and cutters are 


available for unusual shaped keyways and taper 
work. Send us your problems today. 


MITTS & MERRILL 


64 Holden Street * SAGINAW, MICHIGAN 


FLEXIBILITY 
AT HIGH SPEED 
Low cos! 


The Fischer Oil Groover 

: cuts all types of grooves in 
bearings and shafts, continuous or 
relieved, straight or spiral—at any 
angle from parallel to perpendicular 
to the axis of work. Send samples 
for free grooving and cost estimates. 


FISCHER 
MACHINE CO. 
314 Eleventh Street 
Philadelphia 7, Pa. 


coolants for machining jet 
blades. 


ATIONAL REFINING CO. 


Industrial Dept. P.O. Box 6479 


Famous Since 1882 


Pioneers in cutting oils and 


EN AR-Cé 
PETROLEUM 
PRODUCTS 


CLEVELAND 1, OHIO 


For more information on products advertised, use Inquiry Card, page 265 


IMPROVE FACING OPERATIONS 


ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 
M-D faci Head feeds automatically. Lathe tool bit 


travels ra — from center outward or reverse. 10 
tives 4” 46” dia. Write for bulletin. orices 


MUMMERT. DIXON (0, 12¢Philadelphiast. 


HANOVER, PA. 
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Made of finest high 
speed steel. Available 
in all standard sizes. 
Always in stock for 
immediate delivery. 
Specials made to your 
specifications. 


KEYSEAT CUTTERS 


CENTER DRILLS 


High speed. Right hand. 
i? ” shank. Diameters from 


“to Standard sizes 
in stock for immediate domplete set—41 sizes—ovailable 
in sturdy, hardwood box. Saves time and money, because you 


always have the size you need. 
CENTER REAMERS 

High speed steel. 

Reamers from to 

1” regularly fur- 

nished with 60°, 82° 

or 90° included angle. 

Specials made to 

your specifications. 


LATHE MANDRELS 


Precision made of tool 
steel, hardened and 
accurately ground. 
Tapered .0005” tothe 
inch. Mandrels from 
3/16” te ore 
.0005” 

small end, from 1- 
Write for Literature 1/6” to 3”, .001” un- 
IMustrated literature and prices on all dersize. Immediate 

Products mailed on request. delivery. 


19324 WOODWARD DETROIT 3, MICH. 


PRECISION BEARINGS 


are selected for dependability, longer life 
and greater capacity. Standard sizes carried 
in stock. Write for 
aenecrol catalog #19. 


THE BAL! & ROLLER BEARING CO. 
-DANBURY, CONN, 


GEARS ana Stan 
Special and Standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 


All Gears certified Pd Accurec 
Quality and orkmanship 


NEW JERSEY GEAR & MFG. CO. 


1470 Chestnut Ave. Hillside, N. J. 


HOBBING 
SHAPING 
GENERATING 
LAPPING 
SHAVING 


WILLIAMSON GEAR & MACHINE CO. 


GEARS 


Made to Your 
Specifications 


You and we can forma 
team—you to draw up 
the specification; we to 
make the gears—that 
will be profitable to 
both of us. Gears of all 
types, all sizes, all 
materials. Design-en- 
gineering service avail- 
able. 


Custom Gears 
Exclusively 


DIEFENDORF GEAR 
CORPORATION 


Syracuse 1, N. Y. 


2606 MARTHA ST., PHILADELPHIA 25, PA. REgent 9-8424 


For more information on products advertised, use Inquiry Card, page 265 


Many times more durable 
than steel, Talide Metal 
adds years of life to the 
wearing edges of tools, 
dies, machinery and equip- 
ment. 
Hard as a diamond and al- 
most indestructible, it tri- 
ples output per man and 
er machine. 
or good service and re- 
commendations for improv- 
ing any cutting, drawing or 
wear-resistant application, 
send particulars to Metal 
Carbides Corp., Youngs- 
town 7, Ohio. Write for 
Catalog No. 54-G 


OVER 25 YEARS’ GAPERIENCE IM TUNGSTEN CARSIDE METALLURGY 
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Wilson “Rockwell” 
ACCO Hardness Testers 


Product 


New 
WILSON “ROCKWELL 
Hardness Tester with | 
SET-O-MATIC” Gauge 


4 SET-O-MATIC* Dial Gauge 
° The Model Y WILson 
“ROCKWELL” Motorized Hardness 
Tester eliminates operations and increases tests per hour. 
The cycle of Major Load operation is less than 2 seconds. 
Operator merely applies minor load and taps depressor 
bar. No setting of dial to zero. Write today for literature. 
@ Major load removed @ Major load applied 
by motor under dash pot control 
© Iiluminated Penetrator ¢ Illuminated Dial Gauge 
c *Trade Marks 


Wilson Mechanical Instrument Division 


A direct reading micrometer for pe = AMERICAN CHAIN & CABLE 
three-fluted tools "/ -930-D Park Avenue, New York 17, N. Y. 


@This Tri-Flu-Mic completely overcomes the 
usual problems presented in measuring three- 
fluted tools. 

It accurately measures the diameter of three- 
fluted end mills, taps, reamers, etc., as easily 
and quickly as a standard micrometer measures 
a square bar. Exact diameters are read directly 
in .OOL”. 

It also may be used to determine the true 
roundness of cylindrical work. 

The Vee anvil is %%«”" wide. Measuring sur- i. 
faces of both anvil and spindle are hardened \, || (3 : 

ORAFT 


tool steel for long accurate service. Frame and 
head are finished in Silver Mist chrome. Grad- 
uations are black for easy reading. Normal size 
range is *%” to 1”. Other sizes as well as mi- 
crometers with tungsten carbide measuring 
surfaces are also available. Write for name of 
nearest jobber and new Tumico catalog. 


WISCONS! 


TUBULAR MICROMETER CO. aa 
BOX 60. ST. JAMES, MINNESOTA AMA US an 


mM ess downtime, more pieces per day. 
2e comple = Ine INC 4G 9g 4 THE EASTERN MACHINE SCREW CORP., 23-43 Barclay St., New Haven, 
Conn. Pacific Coast ————: A. C. Behringer, 334 N. San Pedro St., 
Los Angeles, Calif. CANADA: F. F. Barber Machinery Company, Toronto. 


T-NUT & STUD SETS STEP BLOCK SETS PUNCH PRESS SETS 
QUARTER TURN SCREWS-KNURLED WEAD SCREWS- DOUBLE END NC FEET 

. ; SCREW TYPE HG FEET + PRESS TYPE IG FEET~ STAR TYPE HAND KNOBS 

SWOULDER SCREWS + CUT THREAD STUDS TEE NUTS COUPLING HUTS 


ADJUSTABLE STEP BLOCKS FLANGED NUTS HEXAGON TYPE HAND KNOBS 
SEND FOR FREE CATALOG TODAY 


PRECISION TOOLS 


N15 HOLLIER AVE., DAYTON 3, OHIO 
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For STATISTICAL QUALITY CONTROL 


COMPARATOR 


PRECISION 
INTERNAL 


COMTORPLUG 


: Write for “Bulletin 48” 


With Interchange- 
able Expansion 
Plugs from Ye“ 

to 8” dia. 


“Packaged 
Precision” 


Here in a compact, self-contained unit you have the high 
precision that has found a prominent place in the jet engine 
program, the automatic transmission program and other 
fast moving set-ups. Used at machine or bench, Comtorplug has self- 
aligning features assuring accuracy. Ideal for Statistical Quality Control 
programs. Comtor Co., 74 Farwell St., Waltham 54, Mass. 


For gaging high- 
precision holes 
to fractions of 
0001" L. D. 


COMTOR COMPANY 
REPRESENTATIVES 


BARWOOD & COMPANY 
3137 North 15th Street 
Philadelphia 32, Pa. 
DOLPH BOETTLER COMPANY 
6625 Delmar Bivd. 
St. Louis 5, Missouri 
GERALD B. DUFF & COMPANY 
68 Clinton Avenue 
Newark 5, New Jersey 
LOUIE A. GAIN 
1544 Spruce Street 
Berkeley, Colifornia 
F. D. HUNTINGTON CO. 
9101 East Jefferson Ave. 
Detroit 14, Michigan 
WALTER R. OLT 
306 Abingdon Road 
Dayton 9, Ohio 
HAROLD E. SUNDBERG 
Ellicott Square 
Buffalo 3, New York 
CONANT BROACH COMPANY 
347 West 107th Street 
Chicago 28, Illinois 
GERHART M. COOKE 
East Olympic Bivd. 
Los Angeles 22, California 
SUPPLY COMPANY 
436 Maple Street 
Wichita, Kansas 
M. L. LEVIS 
Fairview Park 
4595 West 214th Street 
Cleveland 26, ° 
PROCTOR & MARTIN CO., INC. 
297 Franklin Street 
Boston, Mass. 
SEVERANCE TOOLS OF CANADA, LTD. 
1232 Eglinton Avenue West 
Toronto, Ontario, Canada 
ENGINEERING SALES COMPANY 
112 Portwood Street 
Houston, Texas 


an 
1905 S. Harwod 
Dalias, Texas 


When you speed up parts and 
materials handling you lower 
costs! Morgan Cranes can han- 
ale every transportation assign- 
ment in your shop—safely, eco- 
nomically and efficiently. Call 
on Morgen when you have oa 
lifting or carrying problem. 


MORGAN ENGINEERING CO. 
ALLIANCE, OHIO 


A CUSTOMER SPEAKS: 


“Without our Optical Dividing Head, we would not even 
attempt to make the critical indexing work nowadays 
necessary for things that fly, or mechanism that must 
control angular motions to hit targets at a distance, to 
measure degrees, minutes and seconds, to eliminate 
angular velocity errors and vibrations in quick running mech- 
anisms, etc." 


The LEITZ Optical Dividing Head is the last 
word in indexing precision. Its construction 
is different from other optical and mechani- 
cal dividing heads on the mar- 
ket. A NEW DOUBLE SPHERI- 
CAL BALL BEARING, 
DOUBLE READING IN 
THE SAME EYEPIECE 180° 
APART, motor drive at- 
tachment and other fea- 


cap serews—set screws 
coupling bolts and milled stu 


don't get stuck—stick to the ones made by 


Ormller Cov YORK, PENNA. 


For more information on products advertised, use Inquiry Card, page 265 


tures make the LEITZ an 
important aid required in 


any shop where precision 


The 2 spherical ends of the sfindle are carried 
in hardened steel! cups with several hundred small 
precision balls held in place by ball cages in such 
@ way thet each ball creates its own path. There 
is no play, either radially or axially, no oil film, 
no wear and a very large load capacity. 


200—MA LAFAYETTE STREET * NEW YORK 12, N.Y. 
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COMTORPLUG 
WIRES, 
HEAVY BASE 


“Selling to Industry” 
will help you... 


1. —size up your prospects—and find out 
what makes them tick. 


2. —plan your campaigns—and see ex- 
actly what steps need to be taken. 


3. -——close more sales — and do it with a 
minimum of time and effort. 


4. —analyze your mistakes—and use such 
experience to improve your selling ability. 


5. —keep from sliding backwards — par- 
ticularly in boom times when the going 
is easy. 


6. —establish a solid basis of achievement 
—and lay the foundation for a successful 
sales engineering career. 


CHECK METHOD OF 
PAYMENT DESIRED 


(C) Firm Purchase Order enclosed. 


enclosed is check or money 
order in full payment. (Money will be 
refunded if you are not satisfied.) 


( Send book postpaid. Payment will be 
made within five days if book is kept. 
OO Bill me. © Bill company. 


(Foreign orders must be accompanied by 
payment in full, including 67¢ postage.) 
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An Outstanding Authority 
on Sales Engineering 

Tells How You Can Increase 
Your Selling Ability 


“Selling to Industry” is written specifically to help salesmen, sales 
engineers and sales managers who are engaged in selling industrial 
products or services. Written by Bernard Lester, sales executive, training 
director and consultant in the field of sales engineering, it discusses situa- 
tions frequently encountered in selling, and presents solutions which have 
been found by experience to be most successful. 


Throughout the book, the author uses brief “case histories” to illus- 
trate his points, describes specific situations which he has encountered, 
and discusses methods of handling them. For example, he shows how 
to locate prospects . . . how to plan the sales interview to meet varying 
conditions . . . how to use sales aids effectively . . . how to overcome 
customers’ objections . . . what should be done when orders “grow on 
trees” . . . how to follow up a sale to insure continued good will. 


“Selling to Industry” is bound in handy pocket size, so that you can 
e+ it easily into your pocket or brief case. In addition, the sales manager 
will find it a valuable desk book. He will use it frequently as a source of 
material and an idea stimulator for sales training courses, letters and bulle- 
tins, and sales meetings. 


However favorable current conditions in your industry may be, you 


cannot afford to ag the principles of good industrial salesmanship. 


“Selling to Industry” — these basic principles in convenient form, 
so that they can be frequently reviewed and kept freshly in mind. It 

ives factual result-getting ideas that can be effectively applied in selling 
industrial machinery or equipment. 


Everyone engaged in industrial selling, from sales manager to the newest 
recruit on the staff, should own a copy of “Selling to Industry.” If you wish 


to see how this book can help you, mail the coupon below, and it will be 
sent postpaid at once. You may have the privilege of five days’ free exami- 


nation if you prefer. 
255 Pages $ 3.50 Handy Pocket Size 


Postpaid in U. S. Canadian or foreign postage, 67¢ 


~ problem 
‘ 
y pO THE INDUSTRIAL PRESS, 148 Lafayette Street, New York 13, N. Y. 
Please send me ...... copies of “SELLING TO INDUSTRY” at $3.50 each. 
@ (Please fill in if you wish book sent to your home) 
M-7-54 


All types and sizes of screws 
(hex head, Phillips, slotted, 
socket), bolts, nuts, wash- 
ers, rivets, keys and pins 


© Over 9000 items in stock means 
immediate delivery from one source 

@ New Garden City plant now oper- 
ating at top speed and quality 

@ Unsurpassed facilities for quantity 
fabrication of specials 
A staff of seasoned engineers al- 
ways available for consultation 

@ Pioneers in the manufacture of 
stainless steel fasteners 

WRITE NOW FOR FREE COPY OF 

FASTENER MANUAL P14 


MANUFACTURERS SINCE 1929 


METAER 
SCREW PRODUCTS COMPANY, INC. 
GARDEN CITY NEW YORK 


HARDNESS TESTING 
Brinell—Shore—Scale 


Included in our improved Portable 
Scleroscope Model D-1. This efficient 
single scale tester registers Brinelil- 
Shore values without damage to the 
work. The old standby for forty-three 
yeors. 


WRITE FOR CIRCULAR 


THE SHORE INSTRUMENT & 
MANUFACTURING CO., INC. 


90-35 Van Wyck Expressway, Jamaica, 35, N.Y. 


LUERS 


PATENTED CUTTING OFF TOOL HOLDERS 
PATENTED CUTTING OFF BLADES 


ONLY the PAYENTED construction of LUERS cutting 


MADE TO YOUR SPEC. 


— EISLER ENGINEERING CO., INC. 
736 SO. 13th ST. NEWARK 3, N. J. U.S.A. 


For more information on products advertised, use Inquiry Card, page 265 


D-0-w-. 


Come Drilling Costs... 


Send us your blue- 
print, sketch or 
sample for a quo- 
tation. 


Shown is a 10 Spindle Multiple Drilling Head, drilling ten 
varied size holes on different elevations. The head has 
grooved thrust ball bearings at all thrust points and hard- 
ened bronze radial bearings. Heat treated spindles and 
gears of one piece turned from solid bar stock. It is geared 
approximately 2:1. All enclosed in a sand-cast aluminum 
case and cover, with alemite pressure lubrication. 


Write for Complete Information 


ERRINGTON Mechanical Laboratory. Inc. 


Established 1891 
n Office ond Plant: STATEN ISLAND 4, NEW abau 
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ENGINE LATHES 


Gema ‘‘Copytor’’ Duplicating Attachment, m.d 

Model TR 59 Hardinge High Speed Precision Lathe, m.d. 
12”x6’ Lodge & Shipley Geared Head, m.d., taper 
12”xk4” centers Lodge & Shipley Geared Head, m.d., 


4"x61%" centers American Geared Head, m.d 

4"x50" centers Bradford Lathe, Timken 

4”x6" American High Duty Geared Head, m.d., taper 

4”x6" Hendey Geared Head, md, taper 

4”x6’ Lodge & Shipley Geared Head, m.d 

4°x6" Pratt & Whitney, cone 

4”x6" LeBlond, cone 

4’ x6’ LeBlond Geared Head, 8.p.d 

bed Monarch, cone, motorized 

4x6" Sidney Geared Head, md 

4”x6’ Springfield Geared Head, m.d., taper 

14”%x8’ Sidney Geared Head, m.d 

14°xs’ Prentice, m.d., taper 

16°50" centers Monarch, m.d., taper 

16°x6' bed Ciseo Geared Head, m.d 

16°x6' Hendey Geared Head, md 

16”°x6' Hendey Yoke Head, taper 

Lehmann Geared Head, md 

16”°x6' Lodge & Shipley Selective Head, m.d 

16”x6" bed Monarch Geared Head, m.d 

16”x8" Monarch, cone, motorized 

16”x12' bed LeBlond Geared Head, m.d., taper 

16”x14° Monareh, m.d., taper 

17”x6’ LeBlond, Geared Head, m.d 

18”x5’ LeBlond Geared Head, m.d 

18°x6'6" bed Greaves-Klusman Geared Head, md 

18”x96" centers Sidney, m.d., Timken, late 

18”x7’ Hendey Geared Head, m.d., taper 

18x" bed American Geared Head, m.d, 

18x" Hendey Geared Head, m.d., taper 

1k"xs’ Lodge & Shipley Geared Head, m.d 

Whitcomb-Blaisdell Geared Head, 8.p.d 

18”x8'6” bed Walcott, cone, motorized 

18”x10'6” bed Boye & Emmes, cone, motorized 

centers LeBlond, m.d. 

19”x6" bed LeBlond Geared Head, m.d., later type 

bed LeBlond H.D., m.d 

19”x16" bed LeBlond Geared Head, m.d. 

bed Cisco, cone, motorized 

20°x8" bed Greaves-Klusman Geared Head, m.d. in-leg 

20x" bed Boye & Emmes, m.d. 

20°x8’ bed Lodge & Shipley Geared Head, m.d., taper, 
late type 

20”~—-40"x9" bed Rahn-Larmon Gap Lathe, cone, motor- 


”x10'6" Boye & Emmes, cone, motorized 

”’x10'°6” bed Sidney ‘‘Tritrol’’ Geared Head, m.d., late 

1’x8" bed LeBlond Geared Head, m.d., taper 

4"x7' centers American, m.d 

x10" bed LeBlond Geared Head, m.d., taper 

4x12" IeBlond Geared Head, m.d., taper 

"x12" bed LeBlond, cone, motorized 

4"x12" bed Boye & Emmes, belt drive 

4x12" Bridgeford Geared Head, m.d., taper 

4x15" bed Lehmann Geared Head, m.d., taper 

4 hed Lodge & Shipley, cone, motorized 

i raised to 32”x22’ bed-—16’ centers New 

Haven, cone, tape 

bed Betts Bridgetord m.d 

30”%x12'6" bed Niles -Bement-Pond, variable speed m.d., 
taper 


hed Niles Bement-Pond, 


@astern Rebuilt Machine Tools 


THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


ENGINE LATHES (Continued) 


bed centers) Betts-Bridgeford Heavy Duty 
He Spindle Country’ type, m.d 

16x84" centers American ‘‘Super-Productive,’”’ m.d. 

36°%16'6" bed Boye & Emmes Geared Head, m.d. 

Putnam, m.d 

28x17" centers American Super-Productive Geared Head, 


m.d. 
40” raised to 48%x108” centers LeBlond, m.d 
42”x180”" centers American Super-Productive, m.d., latest 
42x14" bed American Geared Head, m.d 
42” Putnam raised to swing 5644x20’ bed Geared Head 
m.d., 11°6” centers 
centers Niles-Bement-Pond, m.d. 
63°x7" centers I, H. Johnson, m.d. 
72”x7' centers I. H. Johnson, m.d 


HAND MILLING MACHINES 


Van Norman, m.d., latest 


PLAIN MILLING MACHINES 


No. 1B Milwaukee, m.d 

No. 1% Brown & Sharpe Plain, cone, motorized 

No. 2 Rockford, m.d. 

No, 2H Milwaukee Plain, m.d 

No. 3 Heavy Kearney & Trecker Milwaukee Plain, m.d. 
No. 4 Ohio, cone 

No. 5 Cincinnati, m.d., late type 

No. 3B Brown & Sharpe, m.d. 


MANUFACTURING TYPE MILLING MACHINES 


Taylor & Fenn 2 spindle Spline Miller, m.d. 

No. 00 Sundstrand Hydraulic Rigidmill, m.d. 

No. 3A Sundstrand Copy Rigidmill, m.d. 

No. MM-1-6 U. 8. Multi-Miller, m.d. 

4” Pratt & Whitney Spline Miller, m.d. 

18”, 24” Cincinnati Plain Automatic, m.d. 

24” Cincinnati Duplex Automatic, md 

24” Garvin Cam or Form Milling Machine, m.d. 

No. 21 Brown & Sharpe Automatic, m.d 

30”x24"x12’ Ingersoll Planer Type Milling Machine, 
m.d. 

48x16’ Newton Slab Miller, m.d 

54°x30"x16' Ingersoll Slab Miller, m.d 


THREAD MILLING MACHINES 


14”x16" U6 Automatic Hob, m.d 
Hall ary, m d 
Oxia”, 6x20" Pratt & Whitney 


Whitney, m.d., latest 


1940 OR LATER MACHINE TOOLS 


AUTOMATIC, 20” x 25” Fay lathe, two, 1942, 

DRILL, 24” Cincinnati ‘‘Superservice,”” 1948, 

GEAR GRINDER, 10” Pratt & Whitney, 1944, 

GEAR SHAVERS, 8” Red Ring w/ crowning att., 
two, 1943, 

GRINDERS, CENTERLESS, No. 2 Cincinnati, two, 
1942-43, 

type 


oe. 10” x 36” Landis, type 


10” x 18” Cincinnati 


—- CYLINDRICAL, 14” x 36” Landis, type C, 
5 
GRINDERS, CYLINDRICAL, 16” x 36” Norton, 1943, 
CYLINDRICAL, 16” x 72” Norton, type 


GRINDERS, CYLINDRICAL, 16”/40” x 96” Landis 
type B, 1941, 


LATHES, TURRET, No. 3A Warner & Swasey, 1941, 

LATHES, TURRET, No. H-5 Libby International, 1942, 

LATHES, TURRET, 36” Rogers, vertical, 1942, 

MILL, 24” x 24” x 12’ Ingersoll adj. rail planer 
type, 1945, 

MILL, No, 2 LU Van Norman, aniv., horiz., 1942, 

MILL, No. 2 Jackson vertical, brand new, 1954, 

PRESS, 100 ton, 50-D-36 Cleveland, SS., DC., 1940, 

PRESSES, HYDRAULIC, 15, 25 and 50 ton Dennison, 
1940-1947, 


TAPPER, No. 10 Warner & Swasey, 1948. 
ALSO 1000 OTHER GOOD MACHINE TOOLS. 


MILES MACHINERY COMPANY 
2025 E. Genesee Ave. 
Teleph Saginaw 2-3105 
SAGINAW, MICHIGAN 


3 Divine automatic straight line polishing ma- 
chines. One with 6 unit 15 HP. buffing lathes 
used 9 months. Two with 4-10 HP. and 2-7', 


HP. units used 2 years and 4 years. All have 


automatic push button controls, conveyor, belt, 


drive and all motors and applicators, variable 


speed controls and starters. Reasonable. Box 
No. 677, MACHINERY, 148 Lafayette St., New 
York 13, N.Y. 


America’s Largest Stock 


THE EASTERN MACHINERY COMPANY 


1006 Tennessee Avenue, Cincinnati 29, Ohio MElrose 1241 Cable Address EMCO 


broken tools 
made like new again 


‘with NU-TANGS 


countersinks, cutters, rs, the NU-TANG way. 
Prompt delivery. Send for prices—or send 
tools for repairs. All work guaranteed, 


NO WELDING! NO SLEEVES! 
NO SHORTENING! NO DISTORTION! 
G 


them to We return them 
us like this! % Patent No. 2,512,033 like this! 


NU:TANGS™ 
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= Twisted or broken tangs replaced at low 
costs on any tool with @ Morse Taper (sizes 1 to 6) 
Hundreds of leading industries save money on drills, reomers, 


The world’s best . . . one-piece, drop-forged—not welded 
of mild carbon steel, heat-treated, with head securatel) 


MACHINE TOOLS 


Complete Cashes on Request 
MOREY, MACHINERY +CO., Inc. 


Mapufacturers @ Merchants @ Distributors 
385 LAFAYETTE ST. @ NEW YORK 3,N. Y 
Tel. AL. 4-6560 @ Cable: WOODWORK,N.Y. 


MACHINE TOOLS 


4’ x 15” col. CARLTON Motor on the Arm Radial 
Drill. 48 Spindle Speeds, 15 te 1500 RPM, A.C. 
M.D. Box table, coolant system. 1943. 


FALK MACHINERY CO. 


18 Ward Street — BA 5887 — Rochester, N. Y. 


an e-Oale ection. 
7 
- USED - REBUI 
| 
VO 
nilling machines. Integral washer and out. Sises: up te 30” PO 
‘ Typical direct prices for 10° lengths: %—$1.36. 
%—$1.36; %—8$1.58; %—$1.80. Write for price list || 
© K TOOL COMPANY, MILFORD 6, H. 


DYKEM 
STEEL BLUE’ 


Popular ckage is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ~~ 
plying right at bench: 
metal surface ready for 
layout in a few minutes 
The dark blue background 
makes the scribed lines 
show up in sharp relief, 
prevents metal glare. In- 
creases efficiency and 
accuracy. 


Write for sample = 
on company letterhead 


THE DYKEM COMPANY 
2303R North llth St. «© St. Lovis 6, Mo. 


END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 
scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 


tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 


THE DYKEM CO., 2303RNORTH ST., ST. LOUIS 6, MO. 


JIG AND FIXTURE DESIGN 


A practical book with 382 pages of information on 
the design and construction of jigs and fixtures for 
drilling, boring, planing and milling. $4 per copy. 
Sent on approval. 


MACHINERY, 148 Lafayette St., New York 13, N. Y. 


Fine quality Gears can now be STAMPED by SEND FOR wenn ant 
Winzeler, with a degree of uniform accuracy © COM & e 
Stamped Gear dataand 


you never thought possible! That's why they 
are used so successfully in many unusual ap- 
plications. Extremely skillful tooling, stamp- 
ing and assembling by staking, brazing or 
riveting performed with speed and low cost 
efficiency in production runs only! Stock and 
custom dies. Ask our capable engineers for 

ideas and cost estimates. : tamped Gears 


tables. Write today! 


WIMZELER MANUFACTURING & TOOL 60. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 


Re-Sale Section 


NAIL-ON PAPER CLIPS 


pa ACTION 


“CLIPPY” holds blueprints anywhere in PRESS TO 
your shop. Sharp spring-steel prongs RELEASE 
drive into any nailable surface. Papers 

instantly released by touch of a finger. \ 
Fine for holding notices on bulletin 
boards, work orders, maps, etc. 


Send $1 for 15 Postpaid = 
Gringo Mfg. Co., Dept. M11, Danville, ‘Ill. 


standard and 


@ Are there any machines 
or equipment you need, 
or would like to sell? 
Advertisements in MACHIN- 
ERY’S Classified and Re-Sale 
Section bring results! Rates 
are $10.00 per single-column 
inch. Send payment with 
order. 

Classified Advertising Department 


MACHINERY 
148 Lafayette Street 
New York 13, N. Y. 


work, 


ENGINEERING 
| ENCYCLOPEDIA 


This two-volume work of reference 
is for everyone who can use the es- 
sential facts about thousands of 
special 
subjects. It consists of clearly writ- 
ten concise treatises, definitions of 
numerous terms used in engineering 
and manufacturing practice and the 
results of many costly and important 
tests and experiments — in brief, 
1431 rages of useful facts for all 
engcged in any kind of mechanical 


Price, $10 set. 


THE INDUSTRIAL PRESS 


148 Lafayette Street 
New York 13, N. Y. 


ELECTRIC FURNACE TO 1850° 
with Avte Temperature Control. 


Cheap te op 
Machine Shop, Tool Room. 
8” x 12% x 15” inside 4.5 K.W. 
12” x 16” x 20” inside 9.0 K.W. 
E. H. WILLIAMS 
BOX 9042D, HUNTINGTON, W. VA. 


250.00 
500.00 


MANUFACTURERS REPRESENTATIVES — To 
represent large Mid-Western manufacturer of 
speed reducing transmissions and cut gears 
of all types, on a commission basis, for 
area around Los Angeles, California——Must 
be experienced in engineering and sales— 
All replies strictly confidential. 


BOX NO. 682, MACHINERY, 
148 Lofayette St., New York 13, N. Y. 


WANTED 
ROD HEADERS 
to 1” Capacity 


STAHL MANUFACTURING CO. 


12282 Woodbine 
Detroit 39, 
Kenwood 2-868 


MACHINERY’S 
CLASSIFIED ADVERTISING 


Advertising rates in the Classified end Re- 
sole Section are $10.00 per single-columa 
inch. Send payment with your order. 


For more information on products advertised, use Inquiry Card, page 265 
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Extremely useful 


" variable speed S-M for the feed rod is available as optional equipment. It provides 
an ae an independent powered longitudinal or cross feed which 
permits the operator to change the rate of feed while the tool is 

under cut to secure the desired work finish during turning, 

facing or boring operations. The rate of feed for the variable 


speed feed is controlled by a potentiometer. 


Send for illustrated brochure on the Wade No. 8A Lathe 
Write to 52 River Street 


DE TO co. J 
WA PRECISION TOOLS FOR 
HA™M AMERICAN INDUSTRY 


For more information on products advertised, use Inquiry Card, page 265 
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A 

Ajax Manufacturing Co. «....... 321 
Allegheny Ludlum Steel 

Allen-Bradley Co. .... Insert 57-58 
Allen Manufacturing Co. |... 291 
Allied Products Corp. we... 351 


Allmetal Screw Products Co. 

Amco Gage Co. ..... ae 
American Brass 49-305 


American Broach & Mch 


American Chain & Cable 130-428 
American Steel Foundries .... 129 
American Tool Works Co. ... 51 
Anderson Bros. Mfg. Co 

Insert 93-108 
Armstrong-Blum Mfg. Co. .... 399 


Armstrong Bros. Tool Co, ... 32 
Automatic Steel Products, 
| 318 


Avey Drilling Machine Co. .... 313 
Axelson Manufacturing Co. 350 


Ball & Roller Bearing Co. .... 427 
Barber-Colman Co. Insert 93-108 
Barnes Drill Co. ..- Insert 93-108 
Barnes, John S., Co. Insert 93-108 
Baush Machine Tool Co. ..... 339 
Beaver Tool & Engrg. Corp. 42 
Besly-Welles Corp. 136 
Bethlehem Steel Co. ........ 111-120 
Bilgram Gear & Mch. Wks. 290 
Birdsboro Steel Foundry 


Black & Decker Mfg. Co. .... 54 
Blanchard Machine Co. ......... 74 


Brad Foote Gear Works, Inc. 333 
Brown & Sharpe Mfg. Co. 
Insert 255-256 
Bryant Chucking Grinder Co. 
55-308-309 


Buffalo Forge Co. 294 

Buhr Machine Tool Co. ........ 263 

Bullard Co, Insert 36-37 

Cameron Iron Wks., Inc. ..... 381 


Campbell Machine Div. 
American Chain & Cable «... 130 
Carboloy Dept. of General 


Carborundum Co. 52-53 
Card. W., Mig. Co. 59 
Carlton Machine Tool Co. 66-67 
Carpenter Stee] Co. 124 
Challenge Mchy. Co. 326 
Chambersburg Engrg. Co. -... 134 
Chicago-Latrobe Twist Drill 

Wks. 384 


Chicago Pocumatic Tool Co. 264 
Cincinnati Bickford Tool Co. 259 
Cincinnati Gear Co. eee 398 
Cincinnati Gilbert Mch. “Tool 

Co. 147 
Cincinnati Milling Machine 

Co. 6-7 
Cincinnati Milling Machine 

Co., Hydroform Div. .. 75 


ALPHABETICAL INDEX OF ADVERTISERS 


Federal Press Co 
Federal Products Corp 
Fellows Gear Shaper Co 


Cincinnati Shaper Co 
Cities Service Oil Co 
Classified Advts. 
Clearing Machine Corn 


Cleveland Crane & Engrg k Machine Tool Co 


Cleveland Exhibition Milan 
Co 
Punch & Shear 


318 


Gallmeyer & Livingston Co. 
Gardner Machine Co. 
Garlock Packing 
Gear Mac hine 


Colonial Broach Co, «sue 335 


Columbus Die-Tool & Mch 


Goss & DeLeeuw Mch. Co, -.. £ 


‘oulter James Mch. C 
Grant Mfg. & Machine Co. 


‘rucible Steel Co. 


Greaves Machine Tool Co. 


~ 


“umberland Steel Co. 
‘ushman Chuck Co 


Tap & Die Corp. 


H.E.B. Machine Tools, Inc. 
Hanchett Magna-Lock Corp 


DeLaval Separator Co. 
Denison Engineering Co. 
Detroit Reamer & T 
Diefendorf Gear Corp. 
Dees & ited Co. 


Hanson-Whitney 
Hardinge Brothers, 
Hartford Special Mchry. Co 
Heald Machine Co. 

Inside Front Cover 


Hufford Machine Wks. 
Hyatt Bearings Div., G 


Eastern Mch. Screw Corp. -..- 
Eastern Machinery Co. 
Eastman Kodak Co 
Eaton Manufacturing Co., 


Hydraulic Press Mfg. Co 


Eclipse Counterbore Co. ... 
Edlund Machinery Co. 

Eisler Engineering Co., 
Ekstrom-Carlson & Co. 


Industrial Filtration Co. «...... 2 


Insert (329-332 )-393-430 
Elastic Stop Nut Corp. of Ingersoll een Machine 
Ellstrom Standards Div., 
Dearborn Gage Co. 
Erie Foundry Co. 
Errington Mechanic.l Labo- 


Ex-Cell-O Corporation Jones & Lamson Machine 


Falk Machinery Co. 
Farrel-Birmingham Co., Inc. 297 


Kearney & Trecker Corp. 


Kennametal. Inc 320 
Kine Mech. Tool Div. Ameri 
can Steel Fdries oun 129 


Kingsbury Mch. Tool Corp 
150-151 


L & J Press Corp 
Laminated Shim Co., Inc. «-- 346 
Landis Machine C0. 2-3 
Landis Tool Co, . 1-11 
Le Blond, R. K., Machine 

Leland-Gifford Co 


Linde Air Products Co., Div 
Union Carbide and Carbon 


Corp 38-408 
Link-Belt Co 
Lipe Rollway Corp 334 
Lobdell United Co 
Lodge & Shipley Co., The 417 
Luers, J. Milton 

M 
Madison-Kipp Corp 122 
Materials Section -. . 109-124 


Mattison Machine Works 


Insert 93-108 
Metal Carbides Corp 427 
Miles Machinery Co. we 
Millers Falls Co 
Millholland, W. K., 

Machinery Co STG 
Mitts & Merrill — 
Modern Mch. Tool Co we 418 
Moline Tool Co ‘ 425 


Monarch Machine Tool Co 
Insert bet. 124-125 
Morey Machinery Co., 


Inc, « 423-432 
Morgan 
Morris Machine Tool Co, «.. 302 
Motch & Merryweather 

Mehry. CO, 48 
Mummert-Dixon Co 426 

N 
National Acme Co, 


National Broach & Mch. Ce 140 
National Forge & Ordnance 


National Refining Co - 426 
National Tool Co, 303 
National Tube Div., U. S. 

Steel Corp 
National Twist Drill & Tool 

CO, 17 
Nebel Machine Tool Co. 152 


New Britain Mch. Co., The 
Inside Back Cover 

New Departure Div. General 

Motors | 365 
New Jersey Gear & Mfg. | Co "427 
New Jersey Zine Co. 
Niagara Machine & 

Works 
Nice Ball Bearing Co. 
Nichols-Morris Cerp. 
Nicholson File Co 


Norgren, C. Au, CO. 2 

Norma-H. offmann 

Tool & Engi- 
NESTING CO, 428 


Norton Company 14-15-80-81 


O 


O K Tool Co., Inc. .. 340-341-432 
Oakite Products, Inc. 
Ohio Crankshaft Co. 
Oilgear Co, 

Oliver Instrument Co, 348 


Cincinnati Milling Products Federal Machine & Welder 
Div., Cincinnati Milling 408 
Machine Co 26-27-31 208 
432-433 Firth Sterling, Inc 
Fischer Machine Co. 426 
Front Cover Foote-Burt Company 80 
84-85 
ine 
405 
— 
Cleveland Tapping Machine G Po 
‘4 Cleveland Twist Drill Co Gairing Tool Co 
23 
} Columbia Div.. 
The Lodge & Shipley Co. 126 a 
Columbia Tool Steel Co. «... 394 
‘ Giddings & Lewis Machine 
Cone Automatic Mch. Co, sisholt Machine Co 
(Insert bet. 32-35) 
Ine Gleas Works 235 
28-29 GOTHAM TOO] CO. B58 
Cons Corp. gu 401 Gorton, George, Mch. Co. ... 356 
— 
I Greenlee Bros. & Co 
Greenfield 
Insert 47 
D 
Danly Mch. Specialties, H x 
Dearborn Gage Co GOD 312 
317 
0. 367 
Hill Acme Co. 
Hogland Engrg. & Mfg. Co 
432 Insert bet. 74-75 
- 149 
I 
ine, 
FALOLY, INC. 431 J 
Ettco Tool Co., Ime, 35 B. Mfg. Co 
F K 
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Olsen, Tinius Testing 
Machine Co 

Onsrud Machine 

Mfg. Co 


William H.,, ¢ 


Works, Ine 
Osborn 
Ottemiller, 


Pangborn Corporation 
Parker-Kalon, Div. General 
American Transportation 
orp 
Perkins M« h. & Gear Co. 323 
Philadelphia Gear Wks., Inc 

Pittsburgh Gear Co 

Potter & Johnston Co. 

Pratt & Whitney Div 
Niles Bement Pond Co, 87 

Procunier Safety Chuck Co 
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Reed Rolled Thread Die Co. 402 
Rehnberg- Jacobson Mfg. Co 
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United States Drill Head Co. 64 
United States Steel Corp. ... 355 
Universal Engineering Co. «.. 289 
Mae 432-433 


Van Keuren Co. 
Van Norman Co. 
Verson Allsteel Press Co. ... 
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Whiton Machine Co. 

Wicaco Machine Corp. 

Wiedemann Machine Co. 

Williams, J. H. & Co. 
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Our general catalog is filed in the Sweet's Machine Tool Catalog File. 


tHe New Britain Macnine Company 


New Britain-Gridley Machine Division, New Britain, Connecticut 


« Machines for Making Progress 
Automatic Bar and Chucking Machines 


Precision Boring Machines 
Luces Horizontal Boring, Drilling and Milling Machines 
New Britain +6f+ Copying Lathes 
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Achieves high production, high 


precision of difficult iet engine part 
... with help of TIMKEN" bearings 


O insure high-speed precision 
machining of compressor discs 
for the J-34 turbo-jet engine, four 
Gisholt 4F Fastermatic Automatic 
turret lathes are set up in a two-man 
“production line”. Each operator tends 
two lathes and they perform all ma- 
chining in four pass-along operations. 
Just what these operations are, and 
the time it takes, are classified infor- 
mation, but it’s no secret that it’s a 
particularly tough assignment. These 
stainless steel compressor discs have 
a complicated shape, and must be held 
to extremely close tolerances. 
Gisholt makes sure these lathes 
operate with high precision by mount- 


ing the spindle and gear train on 
Timken® tapered roller bearings. 
The spindle has adequate capacity for 
any load; line contact between rollers 
and races of Timken bearings pro- 
vides load-carrying Capacity to spare. 
And the tapered design of Timken 
bearings enables them to take radial 
and thrust loads in any combination. 
This holds spindles rigid and per- 
mits pre-loading to any desired degree 
to prevent chatter. 

Timken bearings practically elimi- 
nate friction because of their true 
rolling motion and smooth surface 
finish. Made from Timken fine alloy 
steel—finest steel ever developed for 


tapered roller bearings—Timken 
bearings’ rollers and races are case 
hardened for hard, wear-resistant sur- 
faces and tough, shock-resistant cores. 
As a result, wear is reduced, mainte- 
nance minimized. 

Next time you buy or builda 
machine tool, make sure it’s equipped 
with Timken precision tapered roller 
bearings. Always look forthe 
trade-mark ‘“‘Timken’”’ stamped on 
every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
sts bearings are the best 


How the GISHOLT MACHINE COMPANY mounts 
the spindle of its 4F Fastermatic Automatic 
Turret Lathe on Timken bearings to get the 
high accuracy necessary for jet engine parts. 


TRADE-MARK REG. U. S. PAT. OFF 


TAPERED ROLLER BEARINGS 


GREATER LOAD AREA 


Because the load is carried on 
the dine of contact betweén 
rollers and races, Timken bear- 
ings carry greater loads, hold 
shafts in line, wear longer. 
The Timken Roller Bearing 
Company is the acknowledged 
leader in: 1. advanced design; 
2. precision manufacturing; 3. 
rigid quality control; 4. special 
analysis Timken steels. 
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